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INTRODUCTION

The flax plant is ‘ndeed

species name wsilatissimun: indicates.
poses—iis fiber and Hy serds.

“most useful”

ax the trauslation of the
Finx s grown for two pur-
The filier, oblained from fhe stems, 1s

woven into linen fabries Jor use in the bome and in the industries

! Submitted for publication Muay 29, 1332,

Steadman for the coler plates.

The writer is indebled (o IR, O

i



http:tld(;'('.cl

2 TECHNICAL BULLETIN 1064, T. 5. DEPT. GF AGRICULTURE

and for clothing. -Other products are linen thread, twine, high-grade
writing paper, and cigarette paper. The seed is the source of Jin-
seed oil, the most widely used drying oil, and linseed meal, a high-
protein feed for livestock. Both the seed and the oil are used to
sowe extent as human food.

Adequate descriptions of many of the commercial varieties of flax
{ Linwm usitatissimum L) grown in the United States are not avail-
able. Agronomists recognize the differences between the several geo-
gmphicsﬁ types and the important commereial vavieties by certain
charzeters of the seed, plant, and flowers. With the recent develop-
ment of new varieties by Dreeding, however, there is need for a
system of classification and deseription that will enable agronomists
and growers to identity the varieties.

This bulletin contuins keys to and descriptions of the principal
groups and varieties of flax that were grown commercially in North
America in 1946 and also of introduced varieties that may be of value
to the flax breeder in the development of new varieties.” ‘The writer
collected, through the generous cooperation of agronomists on every
contineni, more than 1,300 Jots of flaxseed. Many of these represent
similar varieties, or related straing, obtained througd: breeding and se-
lection.  Obviously. it would be confusing to describe this mass of
material in detail. An attempt hins been made to deseribe 62 viurieties.
These include a range of the important plant characters that can be
used to distinguish varieties of flax.

ORIGIN OF CULTIVATED FLAX

The origin of flax is wncertain. Tammes in 1907 (82)2 reviewed
the literature of Heer (17}, Wiesner (38), Candolle {6), and Neu-
weiler (27) on the possible origin of cultivated flux, especially the
theories in regard to the species of flax found in the remains of the
Swiss Jake dwellings of the Stone Age. Tammes concluded {33) that
fhere was no certainty as to the origin and disseminution of flax
culture. Not one of the varicns theoties is sufliciently supported by
facts, and these theories all difler materially. It is extrem~ly risky to
hase a theory upen the presence of certuin relies appaventls very hard
to identify. Tanunes belioved fhut it is very probable thac the origin
(}E flax calture Jies in southern Europe, the Near Bast, or in central
Asta.

In Iater publications, Tammes (84, 35) expressed the belief that
Linam angustifolivm, which s indigenous to the territory bordering
the Mediterranean Sea, western Persin (Iran). and the Cannry Is-
lands, probably is the progenifor of cultivated flaxes. Tammes {85)
pointed out that the rvwo species have the same number of chromosomes,
30 diploid; that there is much diversity in the geographical races of
L. angustifolium, that the two species nre easily crossed and yield fer-
tile hybrids; and that there is u peneral correspondence in the plant
forms of the two species. Tammes (35, 7. 21) concluded. “All this
accompanied by the many points of correspondence in all kinds of
characters leads to the supposition, that the wild L. angustifolim is
the progenitor of cultivated flax.”

* Italie numbers in parentheses refer to Titerature Cited, . 51,
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Vavilov (87, p. 187) stated, “Of all the nwmerous species of the
genus Linum wild flax, L. angustifoliwm . . . is the most akin to I.
usitatissimun. Only this specles gives vise to fertile hybrids when
crossed with common flax. . . . This species is also represented by a
great number of forms, readily crossed with cultivated varieties and
undoubtedly genetically akin to common flax, . . . But there are no
objective reasons to l'ei,rarcl this comparatively narrow group of plants
as tha progenitor of all Furopean and African flaxes. .. . According
to our conceptions L. angustifolium represents a group of forms that
close the series of variation of the species L. usitatissimum, a group
which is akin, related but no more.”

Vavilov seemad to think that flax culture may huve originated inde-
pendently in two or three regions. He said (37, p. 783), “According
to all available data, the oldest regions of cultivated flax are in Asia:
India, Bokhara, Afghanistan, Khoresm, Turkestan; on the coasts of
the Mediterranean: i‘.‘:gypt, Algeria, Tunis, Spain, Ttaly, Greece, Asin
Minor, In Central Europe the cultivation of flax also may be traced
to prehistoric times.” He considered the Indian Haxes, of shovt habit
and with firm indehiscent bolls, as endemic for India.

The writer is inelined to agree with Tammes in the belief that
Linum angustifolivun, is the species from which flaxes originated.
1t seems likely that wild flax was first gathered by primitive man
as o source of food and perhaps eultivated long before the fine art
of weaving had been developed in BEgypt. Tt is not surprising, in
view of the long period of flax cultivation, its use and se%ectiou for
fiber and for seed. and its adaptation to natural crossing, that distinet
types and varieties of flax have been developed and maintained in
eultivation in Europe. Africa, and Asia.

FLAX IN ANCIENT EGYPT

Flax was a crop well developed in ancient Tgyptian agriculture,
and the art of weaving linen was known, as evidenced by the fact
that ancient mumwies were wrapped in linen cloth. Wilkinson (89,
v 27-428), in i chensiv Ik, shows several flax harvest-
pp. 427-428), 1n lus comprehbensive work, shows several flax harves
ing scenes from Bgyptian tombs. Flax was always represented by
a round boll or eapsule and the plants were pulled, whereas wheut

or barley wus cut with a sickle {fig. 1, ). Infigurel, 4, from a tomb
b Enleithyia, workers are shown pulling flax, T)i.nding it in bundles.
carrying the bundles to the stripper, and stripping off the bolls, In
these scenes the standing flax is shown as nearly waist high., Willin-
son, however, was mistaken in calling this crop durra, a sorghum,
Piedallu (27) gave conclusive proof that it was flax, not sorghum.

REVIEW OF LITERATURE

Linuaeus in 1753 (23, p. 277) nawed Max Linum wsitalissinum,
meaning most useful, or most used, flax. Ile probably had in mind
the cormamon blue-flowered fiber fiax grown in Europe at that time.
Miller in 1768 (24) added fwo names, L. dienne and L. Awmile, but
il is doubtful if these should be considered other than varieties of
L. wsitatissinagm.  Hudson in 1778 (19, p. 134) described L. engusti-
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Figune 1.—Harvest scenes faken fvom an Igrptian tomb: 4, «, Peling flax,
b, tying flax, ¢, curying Hax bundle, o, stripping seed [rom flax fiker; &, o,
vulling fiber fux, &, entting wheat,

folium, narrowleafl fiax, which is native to the Medilerranean ares,
including Torkey, western Persia (Ivan), and the Canary Islands.
Boenuinghansen in 1824 (4) and Dunortier in 1827 (12, p. 1/1) de-
seribed L. erepitans {dehiscent flax), which is cultivated to a limited
exten{ in a few localibies in Eunrope.

Heer (17), Wiesner (38, pp. 276-299}, Candolle (G, pp. 119-130).
Tonunes (22}, Gentner (I0), :d Vaviloy (57) discussed various
theories in regard ko the origin of flax and the relationship of certain
species.

Hownrd and Khan in 1924 (78) described 26 varieties of Incian
flaxes, using chiefly color differences of the Hower parts to distinguish
the 121 straing, or “types,” deseribed.

Vavilov in 1926 (37) reported in general lerins the characleristics
of vertain groups of flaxes eollected in different nrens of the Union
of Soviet Socialist Republies (U, 8. 8. R.), Turkesian, Africa, and
Indis. No attempt was made o elussity or deseribe variebies.

Eugler and Remussi in 1939 {22} veporled verfain fower, boll, and
seed charncters; wilt and rust resistance ; and cold folerance of w lavge
collection of flax varieties obtuined from many souvees. The vari-
eties were grouped aceording to sowrce of seed, but otherwise they
were not ¢lassificd,

Tn the United Slales, Clark in 1920 {7) presented a group classi-
fication of some 50 varieties and straing ol flax grown at the Novihern
Great Pluing Field Station, Mundan, N, Dalk., from 1914 to 1616,
No detailed descriptions of the vurieties were included. Dillman in
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1036 (9) described 11 agronomic and Lotanical groups of {laxes and
listed typical varielies in cach group.

Flor in 1835 (1}) reported i‘ho vesetion of 163 Aux vioietics to 14
races of fax rust (Melumpsora {ini (Pers) Lév.) collected in the
north-central United Slates.  In 1940 (15) he Disted additional vari-
chies of Hax and new races of rust.

Ray in 1944 (28) veporied the chromosome nuimber of 3 species of
Lénwm, including many varietios of L. usitatissimnn, which, without
exception, had =15 and 2p=30 chrowmosomes, ‘This was true also
of L. angustifolivin and of L. wsibatisgiinum erepitans.

Ascherson and Graebner (2) reviewed in cousiderable detail the
Europeun botanicat literature on the genus Linum, inchuding L.
wxitatissinmaem and related species or i\pvs Tiax literature is con-
fusing because of the Hany Synonyius wsed] ] thie general tendency
of earlier botanists to give species numes fo plants that now would be
clagsed as varietios or.al most. disfinet groups.

Selubling (20, p. 47y fellowed lhe suggestion of Aschersen and
Graebner (2 in placing engustifolivm, erepitans, and cultivated
flaxes under L. wsitatissd maene i the broad sense ax Tollows:

Linoum usitatissinvem (inclusive),
Group L. L. angustifolivm Huds.
Group IL. L. usitatissimum L.
AL L. erepitans Boenningh~—Dehiseent flax.
B. L rulgare Boonnmnh—C(mimun Hax,

} Winter fax,

. L. bienne Mill. and

L, hyemale romanom Teer
2, L. typiewm—Sunimer flax,

a, Jacreospernmum.—Large-seeded Bax.

b, #ierespermum —Small-seaded fux.

in most publicabions on Awmzrvican floras—m=mall (J7). Tor ex-
amiple—the bolls of L. usétatissimwn are deseribed as indebiscent with
gimoath, or noncilinte, septa in conlrast 1o those of L. Awmile Ml
described as having dehiseent holls with eilinte septa,  The wiiter of
this bulletin believes that L. Aumife s not a valid species but a variery
of L. wsitatissinium having larger flowers (md bolls and shorler stems
{han the typical fiber flax (iin )} Mibler (24, Linvem No. 2y sh ai(’tl
“The second sort | hwmile] ditfers from the first Vusitatissimum}, in
having stronger and shorter stalks branching out much more. The
Jeaves ave broader, the Howers are larger, anel he petals are Indented
at their extremitics. The sced-vessels are also much larger, and the
foot stalks | pedicels] are longer: these differences are lhiinlf for &
have caltivated this and the common Flax on the saabe gronid upwm'd
of thisty youwrs, wnd have never found cither of them alter™ 11 this
fax hnd veaBly been debiseent, Miller certainiy would have mentioned
(his sivilking eharacter. Miller also described L, bienne, which most
botunists consider similar to L. hyemale romenien Heer {Roman win-
ter flaxy . n voriely of L. wsitafissimum,

Contr: ary to the eonelusions of Sinall (37}, the sepla of the bolls of
L. wsitatissimaeny may be either ciliate or smooth, the cilinte condition
being o simple dominant n crosses belween varieties having ciliate
and smooih septa.  However, {luxes with dehiscent bolls, L. usitutis-
stanaom, erepitans Boenningh., of which theve are several varieties, all
have smeoth septa.
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Frsune 2-~2ype speciinen in the Brish Museuwn labeled 1o Miller's hasdwrit-
ing “Linwm setivune hwniling flore nujore, Bobart.” o this his bewn sdded
by Bolander, who dealt wiik the Miticy Herbaeiun when it wis pegnired by
Baulks—"Ligwrm haonile Mill Dict,”  Phofopraph courtesy of A, 7. Witmetd,
Asyistunt Keeper {Buropean Herburium}, Brilish Musculn, Octaber 1931,

PRESENT INVESTICGATION

The present investigation was begun in 1925 with the purpose of
classifying by morphological and taxonomic characters 360 varvieties
and strains of flax represented at that time in the Cereal Investigation
accession list (. I. Nos.} of the Division of Cereal Crops and Diseases.
The investigation included observations on certain diseases, especially
wilt and rust, and the determination of the oil content and drying
guality, or iodine number, of the oil. Siuce the inception of this
study, hundreds of foreign introductions and new hybrid selections
have been added to the collection and now (1950) she (. T. Hist exceeds
1,300 numbers.
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COOPERATION

The writer has enjoyed the generous cooperation of agronomists
of the State agricultural experiment stations and ot foreign corre-
spondents in furnishing seed of many varieties and types of fax,
He is particularly indebted to A. C. Arny, formerly agronomist of
the Minnesota Agricultural Experiment Station, and to Clyde McKee,
director of the Montana Agricultural Experiment Station, for their
long-continued eooperation in growing the flax nurseries: and to E. C.
Stakman and J. J. Christensen, plant pathologists, University of
Minnesota, and H. H. Flor, pathologist, Division of Cereal Crops
and Diseases, working in cooperation with the Novth Dakota Agyi-
cuitural Experiment §tation, for data on the comparative wilt resist-
ance and the rust reaction of varieties. The oil content, iodine number
of the oil, and crude protein content of the meal of flax varieties were
determined in the most part by T. H. Hopper, formerly agricultural
chemist at the North Dakota Agricultural Experiment Station. H. L.
Bolley, botanist, and T. E. Stoa, agronomist, at the North Dukola
station, and J. C. Brinsmade, Jr., formerly in charge of. flax breeding
at the Northern Great Plains Field Station, Mandan, N, Dak., have
aided in supplying seed and information on the origin of eertain
varieties.

SOURCES O MATERIAL

Seed of many varie{ieg were obtained from A. C. Any, University
Farm, St. Paul, Mo, and from H. L. Bolley and T. E. Stoa, of the
North Dakots Agricultural Txperiment Station. These included

several older commenrcial varieties and many new varieties developed
by hreeding and selection. Ioreign samples were obtained through
the Division of Plant Exploration and Introduction of the United
States Department of Agriculture. Throungh correspondence, the
writer obtained some 20 vavieties from Dr. Tine Tammes, University
of Groningen, Netherlunds; some 200 geographical types and varieties
from the Jate N. L. Vavilov, Leningrad, U. 3. 8. R.; and many varieties
fromi Egypt, Argenting, and Canada, The 123 “types” of Indian
flax, described by Howard and IKhan (18), were obtained by A, C.
Arny and grown at University Farm, St. Paul, Minn,, in 1925,
The writer vecorded certain notes and harvested {he plants to obtain
seed for further testing and chservation.

The first study of varieties proved the necessity of working with
pure lines. Few of either the fereign or the domestic varieties
were pure, and it was necessary to select plants of the prevailing
type to obtain pure lines for study. As little natural crossing occurs
in flaz, it wus an eusy matter to fix w high degree of unformity hy
selection.

CLASSIFICATION NURSERIES

The enrlier classification nurseries, grown at University Farm, St.
Paul, Minn,, included from 500 to 800 varieties, strains, and selections
each year. Later the number was reduced to about 300. The varieties
were grown in rows 17 feet long and 1 foot apart. The seed was sown
so us to obtain a stand of 12 to 18 plants per foot of row. In certain
nurseries the plants were spaced 1, 2, and 3 inches apart in the row in
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Fravne de--Part of lax elussificailoo narsery oab Barenung, Maont, in TEYe
(1) Beladis 2y Indina, rppe UGS 033 Iudian, {ape 120 4 toadion, fvpe
W3 [3) Indian, fype 65 160 Iudian, type 130173 Indinn, fape 125 185 Oilawg
white-tiowered (lunder row s, 1udoseiphed July s, e,

arder Lo observe the range in branehing habit, height, and dinneter of
the stens.

Nurseries were grown iu different wericnliueal areas to observe the
effect of environment o the expression of vavictal chareters and Hius
to provide a deseription that wonld be nsable wherever flax is fikely
o be grown,  Nurseries were grown at University Wn, St Paal,
Minn., from 1925 to 1941 al Bozewan, Mont, (8g. 3), Trom 1926 {o
G at Mandan, No Dalks, from 1925 to 10307 ol San Antonio. Tex..
Trom 1226 (o 1931 and ot B Contro, Calif., from 1936 to 1930, Al
San Antonio sl I8 Contro the flax was fall-sown and LIOWN ps o0
winter ¢rop; the growing season, from daie of seeding to matarity,
being ahout 5 months. Ar 31 Centro and at Bozerma, the flax in the
arrseries war grown ander irvigation,  In the cool clinmte at Boze-
e, elevation 3000 feer, ondy one irvigation of about 4 inches of water,
spplied when the plods were in varly bloon, was requtived. At T
Centro, 50 Feet helow sen lovel. the long growing season and dry clinate
required five orsix irrigations. or a total of aboul 2 aere-feel of walos.

THE FLAX PLANT

The flax plant is ap snnoad or, in mild clinetes, o winter aniua)
1 Lo 40 inches tall. “Phe plant has a single (prool and wsually a
distinet main stan. The plant bewrs three types of branches: (1)
Busal branches that. oceur as opposite pairs Trom the erown ol {he
plant: (23 panicle branches that bear the seed bolls: aid {3} adventi-
tious branehies that sonmelhaes ovcur on the main stem (g 4). The
cymose inflovescence, or so-enbled paniele, is Tormed by (he continued
forking of the upper vt of the stem, each branch ferminaline in a

o 'Y v ) -
Hower bud or boll. The leaves ave sessile, erect or aseending, nearly
linear, with three veins, the midvein prominent, The color of the

L & v . oM oo + +
Jeaves is “elm green™ oy “light el green™? Tading to greenish vellow

Quoled colurs Lhroughout mlletiu are from Ldgway (24).
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Frovam 40 hex plaad, showing o4 thivee basal besnehes, 14 soveeal advesti-
Fhogs fimin Des ok e in <tenr, and 00 shord paoicie beauedes

2izhal 5% i
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Freers O Theoe fypes of fax bolls: 1L Debiscents 2 oto 0, somidehiseent,
subglohose; £ ta 4, indehiseewn, ovold, 4, Orepflens B, Homnn Winder:
o Jtmlwinges £, Bisons &, Twding, type G £, Aegeatine; @7, Line Grande,
1,001 8T,

i finally o hrownish yellow on vipening,  The charaeters of the
nitire plant that sre wmost selul in elassilivation are deseribod |
some defajl,

Newrly all varietios of Hax have poospring habit™ of growth—that s
the seedling< and young plants are oreet in arowth. Onis 1wo var ielies
deseribed T this bodetin, Roman Winter and Tur kkey, Buave a *“winter
hahit™ of growth when fatlsown,  In (hese virietfes the plants gro
deeunthent in early 'mn\lh the stems beeoming orect in early Marveh
when (he length of :1 ay approaches 12 hotrs.

In this classifieation cortain chargeters of the matire plant are used.
=0 far as possible. ta distingui=h laxonomic or geographical groups
ol related and =hmilae varieties, These eharneters are the dehiscence
and shape of the holl, or eaprule, the ciline or smooth eharacier of
septa 20 the holl, the eolor and size of the seed. and (he Teight. and
branching habit of the plant, Charactors of the flower, ine ]ll(|lIl“‘ the
=hape amd size of the fowers and the eolor of the petals, anthers, and
stylec are nsefnl for distinguishing hetween certain groups and vavi-
eties in the fielde Hawever, the attractive, distinet, natural eolor ehar-
gelers af the Bowers are cvineseent aml are not easthy preserved in the
botanieal specinmens,

ANTHOCYANIY COLOR IN HYPOCOTYLS AN BOLILS

Anthoeyanin puprple pigment = alway prominent in bhoth the
hypocatyl and the halls of most Indian varieties. It offen oceurs iu
ihe h\']m( olyls of other varivties, except those of the narrow-pelalesd
L.

THE BOLL. OR CAPSULE

Aceording (o the natwre of lll]llhl enee, iree distinet types (fig. 5)
of flax boll ean be recognized: (1) 'Fhe deliiseont, whieh opens widely
when ripe, seatlering “the Ht'l(]‘-. (<) the indehiseent, oveid. \\hl(h
remuins closed when ripes amd 33 the semidehiseent. subglobose, in
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Praces G- Jells and sepe of Iotls: 4, Globose, seddehiseent Doll and smooth
sophiue : A ovoll, indeftiseent boll and eilisde septum, Thawn by Reging
Olson 1laghies,

whieh the five sepment= sepiate at the tip aml erack adong the mar-
ging, The type af dehiscenve ix perhaps the most notalle character hy
which the mportant groups of Haxes can b distinguished,  The
deliseent holl distinguizhes the group e pitans of whieh there are
several varleties. Ihe bulehiscent holl i typieal af the Indian and
Argentine varietios il alko of certain varietios obtained from the
Mediterranean avew. The semidehisceni boll s charaeferistic of the
liber fuxes aml of most seed-lax vavietion growp in the United States
and Cunada. The eharacter of debiscenee ean be judged to the best
advantage when the plants are aroughly ripe and drey.

I eertain variptes of hivhreid oririn there s some diffieulty
recogizing the type of dehiscence, althongh at present there are Tew
~uelt varderios, Inapost eases the shape of the holl will deicvmine the
gronp to which the variety belongs, that is, the boll is either ovoid or
subglobose,  The oeoid bolls in which the segments separate very
sHghtly at the Gp are elassed as indehiseent.

SERPTA O TG BOLIL

The flax bollfig, 1) has five segments separafed by complete septa,
Each segment contains two ovules, op seeds, separaled by a false
septum of halt-moon shape. The margin of this Talse septam either
is sthooth or 3t bears short, hoivlike eilia. Tiomost botanieal works
Nax is deseribed as having eifiate septa, but (his is frue only of certain
varicties, ‘The eilinte eharacter i~ inherited a8 o =inple doninant
and isnot known Lo be correlated with any other character af the plant.
This charaeter is of value in determining the puwrity of & variety and
sometimoes Tor distinguishing viherwise similar varieties.  Iowever,
all varietios of the group Crepitins, dehiscent Naxes, have smooth
septa.
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Prstrr T Flax plaois slowing dilToron o= i beizhs s 8, At {apus 127 42,
Enmwa YT 0, Bisong £ Paonoes crimpest whito; AL omse Wiaker: g
Foodmm, bxpe B Pl grown i sveendees=e daring winder aee G ior
et When Zrowse s o simnes crogs in e feledo

FISTGIET 087 PLANTS

The height dlig U1 of the plant i~ inpsrtant, hoeanse it iy doter
mine the nethed of harvestine, the strength of <bew or resistioee
tao lodging, the yield, and the value of the Gher. "The beight ranges
From whont 10 inehes in somecof The short Tndbas vindieties (o J0 inehes
ar more i the taller fiber varicties. The height varies greatly with
envivonmental conditions,  Varieties grown as a fall~own crop in
the Tosperial Villey of Calitornin nsaally are 1 1o S Tuehes padler {han
wlen arown as a springsown vrop i Minnesota. The dilference
nsty e even greater with the Todian, Arevotine. and Mediterranmn
gronps, whicl ave best adapted to o long prawing sensemn, Varietios
wie doseribod ws <hoets mbdlieight, o all, Bison, o viriely of mid-
Beigh, was used asa standaed of comparison andee dilforent ouvipon.
wental conditions,

BRANCHING 11ABIT

The flax plant branedes Freely Frome tie evown when geown In thin
~tanseds op b spaeed plastings, but sueh bisal branching is partly or
ertirely sippressed i thick stasds. The offoet of spacing on’ e
branching habit of flax was reported by Dilhinan and Brinsniade (475,
and typreal plands Trom ditferent spaeings are shiown in fguee s,




CLARRIFICATION  OF FLAX VARIETIER, 1918

Fiol Lk S0 BiTeet of spuieinz gapon the henoehiug of Rio flas plaaes: 1, Phick
sty A e Foapaead B20A0 Lol G Toelies apaet, pespoetivily, tnorows 12
inehies apnrel.

The Lranehing habit is most pronomneed in varieties that hiave long
been wrown as aowinter erop, that Iso vivieies adapted (o a0 long
rrowing sepson, This labit is perlags the ehiel indication of wheat
may be ealled w winter halit in Dux, Plants of the Bndian, Aementine,
Mediterranean, sl Abyssinian groups tend ta branelo more freely




14 7TECHNICAL BULLETIN 1064, ¥, §. DEPT, OF AGRICULTURE

Faarnr S -Growfly hubit of fiwxg o1, Tovkey 00 L 8621, showing decambewd,
winlter fddl when fall-=own: B derow, showlog vrect, spring hiahil felooeie-
teristie of all varioties exeespt Turkey and Bongen Windory, o Phatogragphed
Marell 1, 3952, 1l Kenody, Tex}

and to grow i hieight inore slowly than do those of the (ypicat fiber
and seed-flnx variciies (g, 4.

DIAMETER OF STIMS

The dimmeier o the siem, like height wod branching, varvies grenty
with diflerenves in plant spacing wd vibier enviremuental conditions.
In this study, stenn dimmeter was measired abont 3 ehies above the
ground on plants prown approxinadely Toineh aparr o cows | fool
upart. Phree elasses are vsed in deseribing varicties: Slems sl
{1.010 L7 nun.), midsize {13 to 20 mmld, and Tavge (25 (o -L0 ).
The Max stem heeomes o hollow eylinder ag it matures, ewing (o the
breaking down of the eentral pith cells. The woody exlindor sur-
rounded by the fiber hundles gives the flax stent its strength wnd re-
sistanes (o Jodging,  Stifness of stens 15, Lo sowe degree, o varieial
chiaracter, although differences o the extent of Jodging i the field
often depend on the stage of wrowlh af which the plants are subjected
to rain and wind,  Flax in the green-boll sfage is niost suseeplibile 1o
Jodging.




CLASBIFICATION OF FLAX VARIETIES, 18y

Froure 10.—1ypichd ilas plants of 14 Beladi (O L 377, showing opet, spavscly
bolled punicle; and (H) Abyssinian 14, L 302, showing sbort, muel-hranebed
and lenfy type of planl.

LEAVES

Flax leaves are sessile, lncar, ereel, or spreading: three-veined, the
midvein prominent. The celor 1s “elm green®™ or “light ehn green™
{29}, 'The leaves are wrranged spivally around the stem except at
the base of the stem wherve they ave opposite.

The size and number of Jeaves on a unit length of stem varies in
different groups and varieties. In the short, Jeady Abyssinian fluxes
(fig. 10, B}, the leaves arve small, « to 3 mm. wide, and are close to-
gether {5 mm. apart) on the stem. In the Argentine, Mediterranean
{fig. 10, 4), and dehiscent varieties the leaves nve large, G to 8 mm.
wide, and are more widely spaced, 7 fo 10 mut. apart, on the stem.
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COLOR OF SLEDS

Fhe seeds of flax wre brown, “einnamon browa.” yellow, chamols
yellow, grecaish yellow, mottled (“Isabella™). or muwsmmy brown. The
color of seeds is of vahue in distinguishing vavieties within ench aroup.

- SIZE OF SEEDS

The seed size is an important charaetor in distinguishinge varieties
(fig. 11). The length vanges from approxitately 4.3 wan. in Linwm
engustifolivn to 6 mn. or more in the Jarve-seeded Mediterranean
varieties.  The weight of LOUU seeds in grmns is perhapes the berter
measure of seed size.  In this bulletin the weight is expressed in
wtligrams per seed. Four groups are vecomnized : (1) Needs small,
5 o Gk e {2) andsize, 4.0 to T0 mgs (3) large, 6.5 to 9.0 g,
and (4] very lurge, 85 to 110 me. e seed welghit varies wndor
different rrowth conditions. In the Bison fax. for exmmples s range
Trom £3 1o T.0 nige Jas beew recorded in dry-land and irrigrated crops,
respectively.

SHAPE OF SEEDS

T sume smadl-seeded varioties—Buda. Tor exsunple--the seeds are
more or less beaked. or vostelluete (g, 1250 Thix charuefer is logs
prominent m large-seeded varieties wnd i ubseut or tot prominent
i the gronp erepilans,

THE FLAX FLOWER

The size and shape of the flax Hower i~ determined by the size.
shape, wnd spread of the petals,  Four Tairly distinet types of Hower
(Bg. 13) can be recognized: (15 The conunon Tunnelform (lower i
which the petals wre overlapping or partly sepa rakes (2 the tubnlar
flower, in which the petuls remain rolled in the Torm of a tube. Found
only an a dew styains of Indian flax; (3) the star-shaped, or “erimped
white™ fiower, in which the narrow petais wre involled af the retis
and widely separate: and 43 the diskform Hower. in which the large
flat petads sprewd widely in the form of o disk or saucer. In {he
description ol varieties, the shape of Hower, the average spread of
the open Rower, und the width and lengih of the petals are recorded,
These measurenments vary somewhat pecordimg to conditions of growth.
Details of the flax flower are shown in figure 14,

PETAL COLOR

The petads of the fax Hower are cither white or some hue of biue,
vicet. pueple. or pink (pl. 13, Tummes (245) has noted elgrht renetie
Iactors that determine or modity the colar of e pelal, and aecording
to Shaw and associates (7} theve are perlaps additionn] fa {or
ivolved in the Indian flaxes. Tn weneiic investigations it is impor-
tant to distinguish the varieties with pure whife petals From varieties
having pale tints of blue or pink, which superficially appear to be
whife, A trace of color can be deterained by examination of the
flower buds. or by placing the petals in dilute hydrochloric aeid—t e
withocyunin test—is whicel the petals that have a traee of color will
fura slightly red. wheveas the puse white petals remain white,

. .J
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Flax flowees,  Upper row: Tubuler flower of C, L 356 (lefi): small favender petuls
of Crepitans (right). Center row: Rio of the Argenting type (left); Crete of the
Medirereanean 1ype (right), Lower row: Lilze volor of Temmes {left); pale pink
petnls and yeilow anthers of the Goiden varisty (right}. .
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Upgorr rom: Stamens showing yellow anthers and white filsments, Center rou:
Stancns stuming blue aathers with flaments white to three-Toweths bine, Luwer
row: Pistils showing white to deep peple stigmas and white 1o lighn Blee sivies,




CUASBIFICATION OF FLAX VARIETLIES, 1846

33 36

Figwke 1--Beeds of flax varielies and (xvpes: 1, Limwn angustifotivom: 2, 1.
angustifolinm erepityns var, Coimbricun : o, L. wigistifulivin erepitens v,
Grermandeum s b, Roman Winker; g, Abyssinian Browns 6, Aliyssinian Yellow-
secal s ¥, Linoda; &, 10 W, 800, Redwingg: £7, Bison s A7, Nowlnd 12, Wovelry
I3 Indian, dxpe 12 £, Indinn, (ype G845, 1ndian, (ype 3 56, Indinn, tyne 9,
IF, Tl Gype T35 78, badian, fype 15 08, Avgentine O, 13900 3 26, Malabrigo
21, Argentine 0 L2y 22, Tine Grande: 243, Maroceo ; 24, Cvprus ;s 25, Dia-
dom ;36 N 1L T T 2F Comimon While 28 wnd 269, Tasunes erimped-white
S, Otfawn TT08: 21, Belley Golden s J2, Willision Golden ;s J4, Lomg GGy
&4, 00 THnk s 33, Dieep Pink ; 38, Common Pink.

bLg HESIE i H¢ S
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Frovae 12 Beeds of six vavietios of flux: 1. Bixon; B, Redwing; (", Linoiag
A, Avgentine: 7, Buda: F, Boelley Goldea (veliow-seoded ),

Petal color vefers 10 the basic color of the petal: that is, the color
of the “intervenia,” or the space between the veins.  The veins, which
spread fanlile From the base of the petal, vsualiy are of a darker or
deeper fone of the same basie color as the intervenin, In eertain
vavieties in which the veins are of the same (one as the intervenia,
(he petuls appear to be without veing, Iy other varielies the veing
are of a different hue Trom the infervenia: for example, pale-pink
petals usualiy have violet veins.  Petal color varies somewhat aecord-
mg Lo the growing conditions of the plant, and especially on exposure
after opening of the bkl Under dry conditions petal colors appear
paier than where soil moisture Is plentiful.  Vielet hues especially
Tude rapidly on exposure to sunlight. Thevefore, in noting the color

IFrcure L —Flax flowers of the four princiid ivpes: {1) The commoen fuunnel-
form flower; {2} fubular; (35 ster-shaped, vr “erimped-white™; aad {4) the
large saneer- or disk-shaped fiowver,
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of petals it is best to chioose freshly opened flowers on plants grown
under favorable moisture conditions.

Petal color was compared with the plates in Ridgways Color
Standards and Color Nomenclature, whenever possible, but the puler
tints are not easy to mateh aud are deseribed as pale blue or very pale
blne. The typical conunon flax hlue nadelies approximately “light
wislaria violet™ (29, 7. 23, 59° ) : the deep Hax blue of the Bison
varlety matches “wistaria Dlue™ (29, pl. 24, 577 1) 5 whereas, the violel.
hues of certain Indiun varieties can be marched with shades of violet
(29, pl. 25). The color designated “Hax-fower blye™ by Ridgway
{29, pl. 21} does not ovcur in any vaviety grown by the writer.

The obvious color ditferences in petals of distinet verietios are not
easy to describe in writing.  Color terms, such ag Bioe, violet, mauve,
lilac. and luvender, do not always mean (he same thing to diflerent
reople.  The color terms used in this bulletiu, the type variety, and
the approximute matehing color in Ridgwuy (.29) e given in table 1.

Tavee L—ILype waricty and the opprorimate matehing color in
Lidgrways Color Ntandards und (olor Nomenelature of eolor terms
used for petals

Culer term Type vuarieiy Approximate Wdgway ' color

Deep nx blue. . . ¢ Bison o Wistariz blue {pl. 23, 577 b).

Flax blue. ... . i Linota .. . o Light wistaris violet il 23, 397 &),
Tiaght blue  __ i Redwing . o Pale wistarle violet {pl, 23, 59° f).
Pale blue. . .. PR O 1| B i

Dull light Blue & ligo (C. L 690) PlPade verbenn viole! (pl. 36, 537 ).
Lavende;r | © Crepilung D Lavender (pl. 3G, 5977 £,

Bluish vieler . Minerva f Wisturin viglot (pl. 23, 397 b).
Yiglet © Ingdin, type 12102 + Lavender-violel (pl, 23, 611 4,
Liglht violet.. . . . Baebadi . o Light lavender-violet {pl, 23, G1* o).
Light mauve o Liighi mauve. .1 Light nawuve {pl. 23, 637 d).

Ptk _ B G PR i B ;

Light pink I A A 1

Pale pink. o Bolley Golelen .

Conrmon white Pinnacle .

“Crimped-white™ © Tammes erimped-white

P Ridgwny colors nppewr In gquoles fn varicetul deseriptions,
2 Hownrd and Khan (18},

ANTHER COLOR

or the purpose of classification (he anthers may be deseribed as
blue or yellow. In most hlue-flowered and white-flowered varieties
the anther walls are blue and the pollen pale Mlue.  1n yvurielies with
yellow anthers, the anther walls are creans yellow or very pale yellow
and the pollen is pule yellow, lemon yellow. or oeange yellow. In
the descriplion of varieties, only the ‘over-ail eolor of the unthers,
whether blue or vellow, are noted.

FILAMENT COLOR

The (ilaments of the stamens are either white or more ov less
colored.  The color always extends from the anther downward, and,
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it may be a mere trace or it may extend to two-thirds the length of
the filament. The eolor usually is some tone of blue ov violet blue

(pl. 2).
COLOR OF THE STYLE

The style, ulso, is eilher white or colored. Color on the style
extends from the base upward: the color may be a mere tyace next
to the ovary, or it may extend to the stigma {pl. 2). 'Fhe approxi-
muate extent of the coloving, ns “w {race of blue” or “one-half blue,”
is tecorded in the deseription of varieties. 'The color of the style
often appears bright blue in contrast o the violet or pink hue of
the petals.

The stigma may be white, Tavender. vielet, pink, o purple in differ-
ent varieties, the color being most striking at the tip of the stigma
(the stigmalic surface) in Howers that have been open for some Lime.
A_colored stigma oceurs only when the style is colored ; that 15, 2 pure
white style has o white stigma. ‘The color of the stigma, owever, is
rarely distinctive enough to be of value In dislinguishing varieties.

CLASSIFICATION KEYS

The numerous varieties and strains of flax grown in this study have
hoen arranged in geographical or natural groups, hased on certain
morphologieal characters, Nueh natural groups wre readily recoy-
mized by agronomisis who are familiay with the flax crop. 1t seems
best, therefore, to deseribe these proups and then key ount the impor-
tunt varieties under each group. TIn the present classification, the
groups are arranged in what appears {o he o natural ovder, beginning
with the more primitive or these long in eultivation wid extending {6
those selected for specinl purposes such as fiber flaxes and discuase-
resistant seed Haxes,

_ Thirty years ago (1920} such geographical groups as Abyssinian,
Indinn, Argenbine, and Meditervancan were distinet and yeadily
recogrnized commereinl types. Now (18946}, with the recent interest
in flax breeding, there has been a world-wide distribution of flax
varieties, and these original indigenous types ave grown by agrono-
mists and flax brecders in many vountries. Tt is the purpose of the
writer to descrile these Lypes or groups so that they ean be recognized
by plant. breeders, farmers, and others inlervested in the flax erop.
Regrug Dle--Flax fower and seed. 111 Upper stoms showing leaves, flowers,
asd boll ) abour artural stze s o expanded Bower; £33 endyy ofter nanthesis

wed Ehe shiedding of potals: €41 upper sueficee of 2 peinl; (33 section of o

Hower showing enfyx, coroila, the 5 stanwens and the 3 stigmas: {6 to 13} 4

stages of Hower opening and apnthesis, 0 and T3 2 days before aobhesis,

{8 and ) Inbe afternoen of day belore sinlbesis, (10 1 11 nnthesis cceurring

al suarise, (12 pagd 330 3 0o 6 bours afier aolhesis; (14) cross section of boll,

showing the 10 ovutes (seeds) developed i the 5 envpels; (15, 16, and I7)
pistil belore and duving nuthesis; (183 purt of stigmn, grently magnified,

showing adheving polien genins: (18h dorse-veairal view of nather with a

rart of the filament 7 {99 Interad view al antlier; (21) cross seefion of anther:

{22} dehiscing anther; €23) pollen grains, geeatiy magnitied; {(24) seeds,

natarnd size: (20 aud 206) sesd magnitied: (27) sead dorso-ventral longitudinal

{supiitnd) section, showing colyledons and survounding vilospeint ; 281 cross

soetion of seed, showing cofyledons and surroutding Andoxpern,
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KEY TO CULTIVATED FLAX AND RELATED SPECIES OF LINUM

gy
Boells dehiscent, small, cup-shaped,
Plants anoual or winter anuual, shorl Lo midheighi, stems slender,
branched,
Seeds brown.
Seeds very smatt (1.5 Lo 2.5 wyg),
Septa eiliate,
danwm engustifolivm Wuds __ ... ..., e 24

Bolls widely detiseont, large, snucer-shaped,
Plants sherl to midheighi, slems stout, ereet, spassely branclied,
Seeds brown,
Beeds small to midsize (3.5 to 6.5 mg.Y, not heaked,
Sepla smooth,
Linarm wsttalfssimum eropitung Boenninglu, (V.. ..o . .

12
=

Bolls indehiseent, oveid; or semidehiseent, glubose ia subglobose,

Plants short to {all (10 to 40 in.), branching from 1he erown, stems sinall

1o large, oreet (except Tew varieties of winler habit),

Seods brown, yollow, chamois, or ccru olive,
Seeds smadl Lo very Jurge (4.5 to 11.0 mug),
Septa eiliate or smooth,
Flowers funneiform {o diskform, small {o lurgo,
Petals white, blne, vioket, or pink: enthers blue or yellow,
Comnon fiax (seed llax and fiber flax) Livwm wsitatissi-
wmum I, . - . . . oo e 28

KEY TO GROUPS OF COMMON FLAX

Rolis indehiseent, ovoid, midsize.
Planis short to midbeight, usunlly with {wo or inore basat branchies,
stemns sigut,
Seeds brown,
Seeds midsize Lo large (4.5 {0 8.0 ),
Repin vilinte or smooth,
Flowers funnelform or lubulur, smadl Lo midsine,
Petals pale blue Lo vislet; anihers bive or yellow.
indinn varictios (T} . .

[ 3]
o

Bolls indeliiseent, svoid, lurpe.
Plants shert Lo midheight, stems stout, sprending: paniele midlong, open,
Seods brown,
Seeds large to vory large (6.5 1o 11.0 mg.).
Sepla oilinte,
Flowers funnelforiy or broadiy Munnelform, large.
Petrls flax blue; authers hige.
Medilorranoan vorielios (13D L oL o . . .. - 29

Bolls indehiscent, ovold, or parkly semidehiscent, globose, midsize or large.
Plants midheight, Lranched, stems midsize L0 iarge, croed,
Sucds hrown,
Beeds midsize 1o large (4.5 to 5.0 mg).
Hepia eilindoe.
Flowers hrondly funnelform bo diskform, midiarge to large.
Potals broad, light blue to vielel blue; anthers blue,
Argenline varieties (TV). . .. . .. ...... 31

Bolls indebiseont, ovoid, or semidehiseent, iobose, midlerge or large.
Plants short to inidheight; sbems midsize, spreading.
Seeds yellow, chamois, or mottied,
Seuds migdsize Lo lurge (4.5 to 110 mg.).
Septa citinle or smooth,
Flowers funnelform, midsize L0 arge.
Petals pale pink, veins violet; unihers light or satinon vellow,
Golden variebies (V) .o .. . 0 i . 34
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Bolls semiidebiscent, subglobose (o globose, small or midsize,
Plants winter babil, decumbent jn oarly growth, huch-hranched, inid-
height ai malurity,
Seeds brown,
Beeds small (3.5 fo G0 mgd.
Seply eilisto,
PFlowers futnelform, midsise,
Petals flax blue; wnbhers bine,

Winter varicties (VI

Plants showl Lo midheight, steins smaii, wmveh-branebhed, lenves small,
numerous, and closely spaced.
Seeds brown or yellew,
Beeds small (4.0 Lo 5.0 mg), benk promivent.
Seple smosth,
Flowers small Lo midsize,
Petals lrx blue; anthers hlue,
Abyssinian varietios {(VID}, . e o

Planis midheight, usually foew or ne hasal branches, slems small (o
nidsize.
Seeds brown or yvellow.
Seeds small to large (3.5 1o 9.0 g},
Sepla eiliale or simooll,
Flowers funnellfovn, small 1o inepe.
Potals ]palc Bhue to deep finx blug, or white; anthers blue or
rollow.
North Amerivan seed-flnx variciies (VI .

Planis Lall,
Seods brown,
Seeds small (4.5 Lo 5.0 o),
Soepia vilinie or ‘-.:m:uth
Fiowers funnellorn, midsize,
Petals Hax blue or white; sl hers bBlue,
Iiber Hax varielies (EX)

Planis sborl, midheichi, or il
Seeds bruwn, yeltow, pale yellow, or greenish- yeiluw (Moeru-olive™,
Speds small Lo 18.1'1..[‘ {3.5 o 0. ) .
Seplo ciliate or smoobly.
Pelals wlhite, narrow, involute; anthers yollow,
Narrow-prisled carioties {angustipetalum) (N).

KEY TO DEHISCENT VARIETIES ()

Bolls widely deliseent, gobose belore dehiseing,
Seplu simooth,
Heeds hrown, nob beaked,
Plant midbeight; seeds smaull Ueragiors. .
Planit short {o midheight,
Plaub carly; sceds small .. _ . cee - JGERMANICUN
Plant very early; sceds midsize . CoMparitey

KEY TO INDIAN VARIETIES (1)

Bolls tndebiseent, vvoid, widsize,
Ptant shorl to midheight, stems stoud,
Seeds brown, midsize to large,
Septa cilinte,
Fiowers tubular,
Letals bluish violel; anthers biwe | (o o L L oL Fanavm. .
Flowers fununelform,
Petals fax blue; anthers Dlue. . L. .0 .. o L. _PUNJAB ..
Hepta sincobl,
Petals very pale blue; anthers cream yellow,  Avssprs, Tyie 12,
Tetals bluish vicled; anthers blue. . . ___| GoMMuNe, TYPs ..
Petnls viclet; ant. hers blue e SBATIVOM, TYRE 121
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KEY TO MEDITERRANEAN VARIETIES (II1)

Bolis indehiscent, ovoid, large.
Septa ciliaie.
Eeeds brown, large to very larpe,
Plant shori to midbeight.
Flowers broadly funneciform, lavge,
Petals flax biue; anthers blue.
Tilamenls trace of blue Cyeuvsg. .
Filnments whiie.
Btyle traee of Dlue.. . .. oo ... .. .. ....Mogovco..
Style whiteo. oo oL ... L Lane UnaNoe. .
Flowers funnclform, lurge,
Petals flax blue; anthers blue.
TFilaments two-Lthird violet blue. ... .. ... ... Benabi..
Filaments trace of dight Hue .. .. . _.._.thz;a..

KEY TO ARGENTINE VARIETIES (1V)

Bolls indebiscent, ovoid, midsize,
Soepta eiliato,
Pant midbeight (usually faller when fall-sown),
Boeds brown, midsize Lo large,
Flowers brondly funnelforin Lo diskform, fargo,
Petals flax blue, broad, overlapping; anthers blue; flanents
white, :
Miyle while ..o el ae L e Ruo. .
Btxle onc-fourth Dlue. . oo . ee . _MALABRIGO. .
Pelals light biue, partly separate; apthers blue . . Kuma 1. .
Petals "pale verbena vislet”; anthers blue - o _..._Rigo_ .
Pelads “Hehi maunve®; anihers blue e Mawvi..
3shls semidehiseont, plobose, larpe,
Hepto eilinle,
Plant midheight slems sloul.
Breds brown, midsize (o large.
Flowery broadly funnciform, Turge . . ARGENTING HYHRIDS |
Preials light blue; anthers blue,
Seeds midsize .. ... L. R | ="
Prials Mlax blue; anthers biue.
Soods large ... ... . e = WALEHL

KEY TO GOLDEN VARIETIES (V)

Bells fndehiscent, ovoid, or slightly semidehiseent, globose, midsize or Inege,
Piant short Lo 1midbciglhi.
Tlewers fuunclforin, midsize to lnrpe,
Petals pale pink; anlhers Jight or salinon yellow,
Septa cilisle,
Beeds yellow,
Secds very large (0.4 Lo 10.6 mg) e HosnanNaanan. .
Seeds midsize (5.5 Lo 7.0 mg.),
SBtyle white__ .. oo oL Bonsy Gownex, |
Bityle trace o onc-third blue_ .o ... .. REpr .
Sepla smooth.,
Seeds ehamois, midsise (4.5 lo 7.0 mpg) Lermmunes Golbky.,.
Beeds mottled, or “Isabella’ eolor, midsise (5.5 to 7.0 g o
Syory Goubuw. o

KEY TO WINTER VARIETIES (VI)

HBolls semidehiscent, subglobose to glohose, small or midsize,
Sepia cilinte. )
Plant winter habit, decumbent in eady growlh, sidheighi and erect
ab maburity,
Seeds brown,
Seeds small (3.5 Lo .0 wg); stems sneall to midsize
Roman Winren. .
Beeds midsize (4.0 Lo 6.0 1ng.); slesms nidsize, stoub. - _TurksY._ .
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KEY TO ABYSSINIAN VARIETIES (VII)

Bolls semidehiseent, subglobese io globose,
Sepia smooth,
Plant short to midheighi, mueh-branched, and leafy.
Secds smell, beek prominent.
Seeds vel!ow
Seods brown

KEY TO NORTH AMERICAN SEED-FLAX (LINSEED)
VARIETIES {VIII)

Bolls scinidehiseent, subglobose Lo globase,
Senfa smooth.
Plent midheight, sleins midsize.
Seeds brown.
Flowers funneiform, midsize,
Petals flax blue; anthers bive,
Plaut suseeptible Lo wile,
Secds small (4.5 Lo 5.5 mg). .. KroNmIER ..
NewLawn., .
Plani moderaiely vesisiank §o will,
Beads ntdsize (4.5 to 6.0 ), duli brow f'l.._.._‘_-}{n.\h“
Soeeds midsize {5.0 1o 6.5 myg.), bright brown__ _Daxora
Petals white; anlhers biue.
Plant slender, early o midseason,
Seeds small to midsize (8.5 1o 4.8 Mgy o oo oo
OTraWa WHITE-FLOWERED ..
Plant stout, midseason to late.
Seeds fnrge (8.0 B0 g o YieTory.
Flowers fuonelform, large.
Petals white; anthers blue,
Plant stoub, midseason.
Seeds midsize (5.5 i 7.0 mg). .- e Diavess.
Fowers funnellorm, small,
Pelals white; anthers yellow,
Sceds sraall (4.2 LGB0 MY Jang.
Septa eilinte.
Plant midheight, stems small to midsize.
Seeds hrown,
Seeds small {3.5 4o 5.0 mg.).
Flowers funnciforin, midsize,
Pelals flax blue; anthers blue,
Plant susc.cpt:i)lt_ or slightly resistant to will.__Pussosr. .
Plant moderately resisiant or resistant Lo wili.
Steins slender, sparsely branched. .. NJILR, sl
Lmou-
Btems stout, branched, lualy
Serds midsize (4.5 to 70 mg),
¥lowers funnelform, widsize.
Petals light blm,, nithers blue,
Plant early REpWING.
Plant, midseason {taller than Redwing).. .. . Biwixa.
Peinls flax blue; suthers blue,
Plant enrly BHEYVENNE..
Plant midsenson (t.allu than Sheyenne)._._ ... Aurow._.
Petals deep Hax blue; enthers blue,
Plant early REDSON...
Plant snidseason (i.u.llcr than Rcdson)
Seeds midsize (5510 7.0 me)._ ... _ . ﬁ___lhwx- .
Sceds m:dsun (#81lo62mE). ... .. ... Koro.
Sceds “einnamon-brown’ with tawny bip.
Sceds midsize (4.5 to 7.0 mu.).
Figwers funnclfors, midsize,
Petals flax blug; anthers DG oo o oo NOVELTY
Petais light blue; anthers blue___. ... oo .. Rovan. -

2128:32—45i 4
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Botls semidehiscent, subglobose to globose—Continuad
Bepta eiliate—Continued
Plant midheight ebe.—Continued
Seeds yellow, :
Seeds midsize (5.5 to 6.0 mg.).
Flowers funuelform, midsize,
Petals bluish violet. _ ... .. .. . . .. _ . _MiNguvA -

KEY TO FIBER FLAX VARIETIES (1X)
Bolls semidehiscent, subglobese, .
Plant, fall, stems midsize,
Seeds brewn, small (3.5 to 5.0 mg.),
Potals fiax blue; anthers blue.
Sepia eilinte - ... ___ ... __.. L BAGINAW. . 47
Bepta smooth. ... ___. ‘- . S R L 47
Cireus. . 48
Peials white; anthers blue.
Beplacilinte_ . ._.. . ... ... .. __ ... . _PINNAGLE.. 48
Septesmooth._.._ .. __ . T OnmovnkENn. 48

KEY TO NARROW-PETALED VARIETIES (ANGUSTIPET ALTMY (X)

Bells semidehiscent, subglebose or globose.
Flowers star-shaped,
Petais white, narrow, involule; antlicrs yellow,
Sepéa smooth,
Plant midheight, stems midsize.
Beeds “ecrn-olive”, small (4.0 10 5.0 mg) oo oo
TAMMES CRIMEED-WHITE_ _
Seeds palesyellow, midsize (5.0 to 6.0 mg)_ . . _Ovraws 7508
Piant tall, stemns large.
Seeds yellow, small (4,0 to 5.2 ). .. .. Taraene. .
Septa cilizte,
Plant midheight, stems midsize,
Seeds yellow, midsize (5.5 to 6.8 mg) _. .. . .. Crysrat..
Bells indehiscent, oveid, large,
Flowers star-shaped.
Petals white, narrow, involute; anthers yvellow,
- Sepla eitinte.
lant short, stouk.
Seeds brown, large (7.5 0 0.0 mg.) .. _ . SAnpeag, rven

DESCRIPTION, HISTORY, AND DISTRIBUTION OF
FLAX VARIETIES

NARROWLEAF FLAX

{Linam angustifolivm)

Deseription—Ploant short to midieight {30 to 15 in ), nnnuni or winter annual,
stemns siender, spreading, beanching from the crown, leaves smntl, linear, clogely
spaced on the stems; bells dehiscent, small (5 mm. wide by 7 mm, leng) ; septe
ciliate; seeds brown, very small; flowers funnelforty, small (10 to 13 sun. wide) :
sepals  persistent, ovain, acufe, thvee-veined, with filmlike mAvging ; petald
lavender, small (§ 1am. wide by 7 mm. long), veins viociel ; antbers Dine ; filaments
‘white ; gtyle one-fhird hiune,

History—Two swmples of Linume angustifotitin (G. 1. 468 from Tanines and
C. L. GO8 from Vavilov} were grown,

Distrivation.—L. ungustifolinn is native to the Mediterranenn wree (37, p. 187y
and bas been found adventitious In Douglus County, Oveg., ag recorvded by
Peck (26).
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DEHISCENT FLAX
{Liwtan wsitatissimun cropitong }

Elladi (23) described six varieties of dehiscent Hax, subspecies
crepitans, which are caltivaled to u limited extent in the U7, S. &, R,
Germany, Portugnl, and Spuin.  The dehiscent varieties nre readily
recognized by their widely dehiscent bolls with smooth septa. The
plants are stout, erect, with few or no basal branches. The Howers gre
small, funnelform; the unthers bluc; and the petals lavender with
violet veins. The seeds are brown, small to midsize. flut. ovoid, wnd
the beak not prominent. In a letter of April 13, 1983, 1o the writer,
Elladi says: “, . . in the var, crepifans the septa of the bolls are
always nouciliate,”

UCRANICUMN

Deseription—Plnl midboight (18 to ied, usaatly withoui basal s neliss,
pinkele bridspreading, leaves targe, rather witdely spaeed, upper leaves ofien
recorved ) botls debiseent s septa Ssmootl; seeds hrown, sasi) (A8 o 4.7 push.
avokd, not rostellate: flowers finenelform, <l (10 0 14 o, widle) o pelnix
sall (7w wide by 16 mim. losg), invender, veing vidle! © anfhers tue ; illen
light Dlue; filumenis o traee fo one-hall tight violet ! sivie one-bhalf vielet Dlae;
sthoma lnvender to violot.

History—Five spmples of Ueranieum wore grown, O L Nos, 306 nmd 507
were received in May 1930, through N, L Vaviley {row fhe Snovsk Disteiet.
Ukrnpine, T, S, B K., und €. I, Nos. 718 (from Lamask, Ukraine) amd 739 (from
Teheraigov, Ukeaine) were obiinel in May BRE from Catherine Biadi, Phese
famr sbrains are similar except for soe varistion in the extent of color iy e
lilameents and styles, (L7 205 (1) L9 58248 was recoived i 1928 feam 1, 13 AL
Cuckerell, Tiniversity ot Colorndan, who oitnined the secd some 70 HEH TR TR Y
of Viadivostok, Siberin,  Whis stenin b= somewlad gl (24 Lo 30 i) than the
Femr stroins from TUkenine, she flowers are similar o or idontien] witls them,
and Hu seeds slightly smaller (34 to 4.3 me),

GERMANICUM

Beseription —Phant xhort o midheight (16 1o 22 Ly, eeedy s Ledls dobiseent,
shobose ;) septa swooth ;- seods sall (4.4 (o G ey, Germanicilin ix ol shorter
habif apd earvlier in matarity, nnd hos slightly Jurgey bolls aend sends than
Heranienm, wnd (he fivers gre similag to or identien? with ilumse of the varicty
leranienm,

fistorp—Cermaticwn 00 L 967 (P L 76T was obtsined From T in
May IHZR pud O F T80 from Bliadi, Both caine orvigially trom the Savaving
Woads of sonthern Gernany,

COEMBRICUM

Deseription.—Planr shorl (12 to 20 i), very eirly; bolls debiscent, laeee;
septa smooth ; weedds brown, midsize (5.0 to 5.7 gy, Colmbricwn is of shorter
nnbin, of ewrlicr maturily, and ims larger sesds than Germanicom, il ghe
HRowers sre simifar 1o or idontienl with fht yarief v,

History—Cgimbricam (0. 1. 7613, obdainsd from Pad] in Muy 1083, was
originally collected by VavBoy near Coimbeg, rorbiml, ad in Galicia, Spaio.

Comprrisons.—Etladi (7181 desevibed Phres additiona) varictivs: Iberiemn,
which differest froan Coimbsicurs by an intensive purple-calored fower: V-
caeortin, the plants similar o Coimbricum pul with brger seeds (6.7 g ;
aml Pransiens (00, L 6T2), Found in Poriugaf by Vavitov, which had cup-shaped
bolls ¢nly half-dehisvent, bad smooih sopla, wis Inte in malurity, and was
suseentible to witl.

Flor (14) roported € T, Nos. 295, 404, 306, and 507 ng suseeptibte {o tust, bat
ihiese seteetiong nre moderntely wilt-resistand.

‘P, L orefers to nceession munker of the THvision of Faat Bxploration and
Intreduction.
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COMMON FLAX

(Lo wgitatizsimum)
Inpian VARLETIES

Howard and Khan (/8}, in their deseription of Indian flaxes, used
the color of the petals {corolla}, anthers, filaments, and style as key
characters to distinguish viuieties. The authors deseribe 123 “types,”
which they inclade under 26 Latin varietal names. These varieties
represent a fascinating range of petal colors. especially in the Twes
and tones of blue, violet, muuve, and purple.  The number of “types”
and varieties selected and nawmed by Foward and Khan (78) led
Vavilov (§7) fo comment on the great diversity of forms found in
Indin.  As a matter of fact, the Indinn flaxes represent a compara-
tively nwrow and distinet group of varieties, having little diversity
of form. "Fhe Indian fAaxes are short. rather stout, branched: the
bolls indehiscent in most varieties: the seeds bhrown, midsize or large,
Tt is chiefly in the viriety of petal colors that considerable diversily
orcurs,  Among the 123 types deseribed. however, neither the common
white ner the common pink flower occurs.  The “erimped-white”
flower with narrow, white. involufe petals and yellow anthers iz repre-
sented in tvpe 13 var. Afbum. of the narrow-petaled vurvieties. Thisis
the only variety having pure white petals: the other so-enlled whites
are either very pale blue or pale pink.

It is strange that in their key and description of Indian vavieties.
Howard and Xhian (78) failed fo muke use of the ciliate versus smooth
{noneiliate) character of the septun to distinguish otherwise sinilar
vavieties or strains.

JALAUM

Deseription —IMnnt short (12 {0 16 1LY, branehed, panicle brapnehos shovt:
bolls indeliiscent, ovoid, midsize: senta ¢ilinle; =erds brown, midsize to lurge
{G.0 to &0 mg); flowers Lubular, rarvely opening fo vasc-shape, small; petals
fint, small {7 mm, wide by 10 mm. long), bluish vialet; anthers blue; filiiments
ome-Tourth blne; style light Bloe A strikiog charncteristic of fhis variely is
the thick, firm sepnls that prevent the petals from spreading (o form the
noermnl fannelforia flower. The flower, therefore, is tubunlar, and the willed
petials eling to the green baolls for a longe time affer blossoming, The {ubular
flower may be of some prictieal economie imporfaneg in that it protects the
pollen from premature deying in bof wenther. Maoreover, very little natuenl
erossing ocenrs in this type of flower, as vepnrted by Dillnan (78).

Higtory—Jalun (O T, 156) was w gelection from 1. T, 36566 (C. T. 21),
obtnined in 198 Trom Williman Burns, economic botnnist for Indin, wiin nated,
“Prom Tnited DProvinees, Tolnmm distrie,”  The seleetion prohably wias madle
by Charles T Clark, of the TUnited Stales Depactment of Agriculture, at the
Northern Great Mains Field Station. Mandan, N, Dak., in 194, Sceed growy
nt the Witliston sabsiation, Williston, N, Tl In 19016 was azsigned OO 10 156,

Driglribution —Not, grown commercially in the nited States,

Compurison—Campestre, fype 68, of Hownrd nnd Khan {f8) is similar (o
Jalanm, excent that Campesire, type 08, has smooth sopta.

PUNTAB

Degeriplion—FPlant short to midheight (15 o 30 in.), stems stout, ofien with
iwo or more hasal branches, paniele spreading, brauches midlong; holls inde-
hiscent, ovoid, midalze; septa cilinte; seeds hrown, inidsize (5.5 to 6.5 mg.);
flowers funnelform, midsize (spread 16 io 18 mm.) ; petals fiax biue; anthers
blne; filaments one-third blue; style one-third biue, Plants resistant to rust
but susceptible to wiit and pasmoe,
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Higtory—Puninb {C. I 20} was selected by Ghavies H. Qlark, of the Uniled
States Department of Ageicallure, fromn 3% [ 36563, obinined in 1018 from
Willimin Burns, economic botnuist for Tndia, Dweas noted, “Frowm Puninb, thaf
which is prown after vice crop.” Clark made severid sefections nt the Northern
Great Plains Field Station, Mandan, N. Dk, in 1974 and reselegted in 1914,
One of the talley and bigh-yvielding sclections was tncveased and velnined under
the naune “Ponjub™{C 1. 20). Panjinb was orown in vavieind tests of difforent
stations in Cndiferuia and Arvizona nnd at San Aufenio, Tex., during the period
196 to 1920, put if did not become estabiished as n farm erop nt thal time,
The very beginning of ilax production in Californin oecurred on Novemboer 14,
1027, when L. (. Goar, then superiniendent of {(he Tmpecial Valiey IExperiment
Siation at 181 Centro, planted scod of 10 varieties in narsery pleis.  Puanjab
prodaced the hiphest pield—31.2 bushols an aere. Affer furiher festing, seed
of Punjib was nereased in B930-21 on 2 acves near B Coatvo, e sced of this
reop was distributed to a few farmoers in 1902

Digtritmfion.—Geown extensively as & fnllsown evop under ivrigndion in
Catifornia and Arizena,

Comparigons,—Cther varieties of Indinn arigin thaé may be of value In Hax
breeding, beenuse of thetr rust resistuneg, inchude Be nlay (OO L 43 and Tndian
trpes 20, 004, 48, nod 52 of Eloward aied Kban {1930 These are resistan’ toe or
irmmune from nwoardy all races af rust found in North Awmerien aceearding to
Flor {714).

ALBIRUM, TYPR 12

Deserviplion—Plant shaort £10 to 15 i), branehed, stels stoul. panicie sharg,
compact ; bolis indehiseeni, oveid. lo semideiiscent. plobiese; septa smooth:
sy rown, midsize (340 6.5 mg) : fiowors funnelforn or vaso-gin ped, sioanldl;
pefals small (6 mm. wide by 18w o, very paie blue énepvly white),
voins indistinel ; anthers and pollen crewm yeliow ! Hamenis white : siyie whife;
stizmn white. Albidmn, brpe 12, I8 exeeptionnd amony ludian varielics in
itaving nearly semidehiseont haiis,

History—Albidum, tyne 12, wars solocted by Lioward and WKhan 78y, ¥t
proved o be promising in yield, and seed was incveased aud roleased for eomi-
mereinl growing in India, as reported by Lthe nuthors,

Digtrivulion—Grown to some oxient in India, nt ned srows soammoercially
in the Tnited States.

COMDIUNE. TYPE 54

Deseriplion—-Piant shorl (14 fo 18 ind. brancbeil, stems sfont s bholls inde-
Iiseent, ovoid, midsize ) Sepdn smooth ) seeds beawn, midsize 000 Lo G0 e
Howers Innnetforin, midsize: pelals Blaish violet ; anthers bl flineenis one-
third ligh! bloe; stele one-hall bive. Pianis maderately resistand to will bt
suseeptible {n rust.

JTistorg—Commune, (ype 5, i one of he hicher viciding trepes sogrepiied
by TTowsimd aied Wi {785,

Digtribption—Naot grown commevially in the Uniled Slates, bul useful ip
hrepding for wilt resisinnce.

SATIVINR, TYPE 123

Dregeription-—TMant short (12 to 10 in.). orect. stems stont, paniele hennwelies
shoet, forming u eloge prn’ele: holls indebiscont, ovold, midsize : sepia smooth
seeds brown. midsize ) Howers vase-shaped, smal)l (8 to 10 nun. wide) ; poials
sinnt {6 win. wide by 30 anm. lopg) but overfapping, violel, Sding Lo Invender,
voing purple ; asthiers Blue; L amonlg one-thivd Dlue ! sixle one-half hlue.  Fhe
;}!nwor hids are giowe (o apen, and Hhe wilted petals usuatly oling (o the groen

IIEN

iglarg—Sanlivam, tyvpe 1210 was gelected by Floward and Khan (18} and
srrown commorcially in Indin,

Digtribulion~~Not grown in the Teited States,

MEDITERRANEAN VARIETIES

The Mediterranean flnxes vepresent a distinet group. Vavilov {37)
deseribed the flaxes of Morocen, Algeria, Tunis, Palestine, and Egypt
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as having large seeds, large flowers (up to 28 mun. wide), and large
indehiscent bolls that are difficult to thresh., They oceur, also, on
the islands of Cyprus, Crete. and Sicily. The plants are short to
midheight. but taller than the ¥ndian flaxes: the stems stout, often with
two or more basal branches: the leaves large and relatively widely
spaced. The flowers are large, broudly funnelform: the bolls inde-
lhiscent, ovoid. large, or in some strains nearly semidehiscent; the
septa cilinte: und the seeds brown, large to very large (6.4 €0 11.0 mg.).
Most straing are early to midseason in maturity, vesistant or immunc
to rust, but suseeptible to wilt. TFive varieties, typical of this group,
are deseribed.  Other vurieties that muy be included in this group
are Smyrna (C. I, 30). Crete (L 1. 31), and Moose (C. T, 704=5)
obtained from New Zealund.

CYPRUS

Deserighiog —Plant short (T4 (o 20 Ty, with few or no basid hennelos: bolls
ndehizcent, ovidd, large; septa cilinte ;) soeds brown, lirge to very baege (7.0 (o
TLA me) - flowers broadly funnetloron, ege (05 (o 24 mne wide ! pefals lirge
(11 mm. wide by 15 mnw. fongd, fliux Dlue, veing violer; anthers Dige: tilinenis
trace of Dlue: style tracee to one-thivd Hae: sligma white or lovender,  Flower
parls are somewhat varigbde.  About 50 pereent of plants boane 1o rasiy oall
sugceplibhle fo wilt.

Histyrg—8eed of Cyprus (05 089) wos ohtntned in 1031 Crom O 8. Anmedt,
hewd of Lthe Division of Field Husbandry, of Alberta, Canada. e ariginad seods
(0, A, X 21100 were ablained in 1927 from the island of Caprug Ty the
Central Experimental Soition, O fnws. Chinsda.,

Higtribption ~—Nob grown commmerelally in the Unilod States.

MOROCCO

Degeriptiom —-Plant shuod (o midhelght 013 (o 26 i), with Few or no basal
branehes; boils indehiscend, ovold, Inrge: septa cilinie: seeds brows, Brge (6.0
w0 mE ) Bowers hrondiy funnelforn, barge (20 to 25 mu, wided ; petals
Firge (27 mm. wide by 13 mm. Tong}, partly Separite, tlax bhae, voing vialer:
anihiers hlne: liuaents whice; siyle fenee ol blug; stizma white or Invendor.
Plants immnne 1o o=t ool somew bl wili-rosistunt,

Historyg—"ced of Maraceo (00 L3761 wax obtained 0 1926 Trom (he Min-
isley of Apriculure, B Gz, Egypt, with the noie, *an ot flay obtained tirough
the conrtesy of Mr Bateson™  Phe seloeton, Noo AT6-2, s typiceal of tle varioty,

Lt ribittivie—Nol grown sommoereinlly in (he Tuited Satos.

LING GRANDE

Deseription - -Plant short 015 00 206 fo. ), with fow or no basad braaeles, pitnisle
somewhat open, stoms midsize, stout; bolla indehiscent, ovoid, large: septa
vilinte: seeds brown, large 1o very farme (7.5 (o MG ny)  Howers heondly
funnelform, lnrge (20 o 2% mm, wided 5 petals broadly oval, faege (12 muo.
wide Iy 14w, lowg ), overlapping, flax hiue, veins violet ; anchers Dlue: ilgments
white; style while: stigma white or livender,  'Uhe gelection 3812 is resistani
ur e to st and sonewhat will-resistund,

Higtary~Seell of Lino Grande (0 L 35101 was obiained in 1926 from Argen-
tinn, where it wns then grown conmuuereially to o Hinited oxtenr, In oa leffer
of November 2o, 18926, Mr. Carlos Iy, Girele says: “The ling grands (hig thax)
ig regarded as Baving its origin frons rhe <outh of ltaly.?

Bistribulion—Xot grown commerciglly in the United Slales.
| Gpiparisen—Xorsk (C. 1, 8893, o variely very similar 5 Line {Orunde, wasg
obtained from Norway hy O, ¥, Heggeness, Novlh Dakotn Agricudtural Experi-
ment Stalion, Fargo, Navsk is grown o a limited extent in southern Texas,

8L AL Ne=Cunndian necession ntnher.
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BELAD?

Deseription—Flant midheight (16 te 24 in), with few or no basnl branches,
nanicte branches long, spreading, forming an open paniele {(fig. 10, 4} ; bolls in-
dehiseent, oveid, lurge, very fHrm, and hard; sepin cilinte: seods brows, Inrge
(7.0 to 8.4 mg.), beak not prominent: fowers funnelform, lnrge (18 to 23 nan,
wided: peinls lurge (11 ann wide by 12 mm, fongy, tax bive, veins vielet;
nnthers Mue; flaments Lwo-thirds violet blue; siyle one-half blae ; stigmg laven-
der to violet, Plants vesistant or immune (o fse I very susceptibie to will,

Historg—Beladi (€. 1, 8771 was ubtained from Lthe Ministyy of Agricullare,
L Gimey Bgypr, in 1926, with the note, “Nufive Hgx used Tor both seed ERETE
fiber,”  The origina seed was ot wniforn,  The selection $77-1 was ierensod
wigl is the one deseribed above. 10 = typical of (he variety, which s ex-
creptioly fivm bolis,  Beladi is not 0 produetive variety, itg yield aiwnys heing
relutively low, The nume, provounved Bela-ai, is Egyitivg, menning ool or
L THEVEILIT

Digtribimtion . —Grown {o some exlont il Ervpt,

ClLA

Dieweription—-Pluag midbeight (16 o 30 T2y, with fow or e basal bt b
Lidls Indebiscent, ovoid, large: sepmy cilinte: seeths brown, vory ltrge (9,0 1o
106 myn g Howers faunelfurg, Borge 12600 1o 25 mnn, wides Vopetanls levge 130 o,
witle by 14 mn logz), s blue, veins violel: anthers Slue ; filiments tricee of
Uight Blue: siyle one-ghird Dlue; stigma favender.  Plants immune (o russ b
suseeptibie to wile,

Histori— Seed of Giza (C, L, 375) was obtained s 19206 Trom the Ministey of
Agriculinre, B Gixa, Egrpt It wus seieetod (here ns “n rOSe QT 5poit found
in Narmandy fax’” Phis variety vields well s g fall-sown crop under ivrign-
tion ju Califernin, s large seeds have a high prerenntage of oil,

Rigtribution—Xot grown cornmercinlly,

ABGENTINE VARIETIES

O R -

The comnmercial flaxes of Argenting represent u group that eun be
distinguished reacdily from the Indian flaxes and from the commercial
flaxes of the United States and Cannda.  They are more like the large-
seeded Mediterranean flaxes.  Ina letter of November 23, 1926, Curlos
D. Givela sinled: “Tlax was first introduced from Spain perhaps as
enrly as 1860, and Tater from Italy, France, and Russin.™ Tt was not.
however, until xbout 1880 that the flax erop became of commercial im-
portance. but in the 1950 Argenting produced a large part of the
world supply of llaxseed. The Avgentine flax known as Malabrigo,
natned from the village of Mal Abrigo in Sunta Fe, should be con-
sidered a commercial type rather than a pure-line variety. It seems
likely that it was developed through & long period of naturad selection
and adaptation as a fallsown or “winter crop” in the State of
Santa Fe.

Comparative tests (70) indicate that Rio {C. 1. 280), n selection of
Argentine flax, is more cold-resistant than Bison, Redwing, and cer-
tain fiber varieties; at least in the seedling and early-growth stages.
Lhe plants branch freely at the crown und their growth is relatively
slow when sown in the fall. Experimental and field tests in southern
Lexas have shown that there is a real diflerence in the cold resistance
of flax varieties, although the range in cold tolerance probably does
not exceeu 77 F. o Whis difference, however, may often determine the
survival of a variety as & fall-sown crop.

As flax is un important crop in Argentina and Uruguay, extensive
breeding and selection work has been enrried on at the several experi-
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mental stations during recent years. The new strains that are grown
commercially inclnde No. 330 M. A. (Ministry of Agriculture, Axgen-
tina) (C. L. 867), a selection of Malabrigo developed at the Pergamino
station; Klein 11 (C. I. 869), a sclection of Malabrigo developed by
E. Klein; Repetible No. 80733 (C. L. 790), a selfed line of Mulabrigo
developed by Albert Boerger af “La Bstanzuela” Colonin, Uruguay.

Ta this bulletin five varietics of the Argentine group and two va-
rieties of hybrid origin are described.

RIO

Descriplion——lant midheight (18 Lo 26 i), often with lwo or more Lysal
ranches, stemns stout; bolls indeliseont, ovoid, midsize: sepli vliinte; seeds
brown, lurge (6.0 1o 83 wmg); tHowers browdly fuunellor to Jdiskfiorm, lurge
(22 10 98 . wide) 3 petals fax blue with vielet veing, luege (11 nun. witle Ly
14 mm. long) ; anthers blue; polien pule Bloe; tilaients whiie; style white o
rarely having a teacs of bloe; stigna whike or Invender: midseason to lnte in
wmatuekty.  Rio is fmoune to forms of rust Loumd in the Luited States {f7) but
is susceplibie o rusr in Avgestinn, s reported by Vadlegn Giv). 1L s will-
registung bat suseeplible to pasma.

fistory.—Rio (L1, 280) is a seleetion ( Long No. 7 Lrom commereial Avgen-
tive flax made by [L 1), Long i 1938 ab the North akola Apvicultural Iexperis
ment Stetion and distributed by 1L L. Bolley in 1085 Phe wmawe 1" was
ruposed by Dillman (8).

Tristribudione-—Grown in Texns and Californid.

MALABRICD

Deseription—-Elint midieight (18 to 25 in), slems stoul; holls indchiscent,
pvoid, midsize ; sepin eilinte ; secds hrown, lurge (6.0 Lo 8.3 me) ; flowers brondly
funnelform Lo diskform, lurse (22 to 26w, wide) ; peluls flax blue, veins viplets
anthers blue: filunents white; style one-fuurth bite; stigma white or livender.
Malabrige s wilt-vesishint and immnue Lo rust; very similar o Rio exeept the
stvle is partly blue.

Higtorg—3ulibrigo (O, I 696} s o pure-tine suieetion Trom Malahrigo wade
hy the weiter at Sc M'aal, Mim, v 1925 e virriely Malalirigo his Ieen wb-
tndned frot Argenting al diferent thines, sumples being pocorded under (L1 Nos.
S, 26, 0T, umd 872, As aleeady mentioned, Malabrige is the prevailing cone-
mercinl [ype in Argentimi. Lo 1930-280, Bolley (3) collected some A0 sanples ol
thixseed in Argeating and neariy all of the commereinl siuples, approximutely
three-funrths b the Lolal number, proved o he of the Malabrigo Lype when grown
aL Parga, N, k., and ol San Antonio, Qex,

Digtribution —~Formerly grown extensively in Argentimy, now Letng replaced
by selected varielivs of similar type, suell as Querandi M, A, S50 M, AL Ta
T'revision 18, Repetible d02848, and Klein 17,

tromp izt —Cular (0 L4638y, u seleetion of Malabrigo type made by the
writer, is grows to some extent in Galifurnia,

KLEIN 11

Deseription.--Plunt midheigbt (16 o 21 i) | bolls indehiseent, ovuid, midsize;
sepln cilin(e: sveds Lrown, midsize to luege (6.0 to 7.0 ng.) 5 fowers hroadly
funuelforn fo diskform, lacge (2210 23 mus wide) ; petals Hght blue, velng violel,
midsize 19 mun wide by 12 mne long), partly sepurate ; anthers blog; fihuneinds
white; style (rnce to one-thivd biue; stigion luyender.  Thnts resistnet o in-
umne Lo rust, but sumewhat suseeptible to wilt,  Klein 11 ean be distinguished
frowm Rio and Matabrige by its light-blue Oower in which the peinls e partly
sepurate instend of everlupping.

Hietory—Klein 12 is o seleetion from Malubrigo mnde hy 1. Klein, o nrivate
plant breeder of Argenting, in 1820

Digtribution—aAccording to Jose Vallegn {86}, this viodefy i3 grown cowm-
merelnlly to o condiderable extent in Argentini.
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RIGO

Description —Piant midbelght (16 to 24 in). midsvason, with bwoe or move
busal branches, stems stouk; bolls isdehiseont, ovoid, migdyize; seplg cilifites
seeds brows, lavge (6.5 to 8.0 me.) ; flowers ¢iskform, large {22 fo 26 mm, wide) :
petals inrge, fiat, “pule verbenn vielat,” velns vielel: nnlbers blue; filmendis
white; st¥le white ; stigmn white,  Plants vesistant o wibt and rast.

Figtory—Ligo (C. I 4890) is n selection from Malibrige made by the writer
at St Paul, Minn,, in 1025 It is 4 uniforn and praductive variety. Al Bozo-
man, Mont, the yields in three-row irinlicate plots ranged from 22.0 to 364
bushels nn acre during the S-venr peried 14T, and averaped 28.0 bushels nn
acre ns compured with 24.0 hughels for Bison,  Phe Liege, “pute verbenn violet™
Hower, with blue anthers juxl white Olamenis and style is very distinetive,

Digtribntion—Not rown eonnnereially.

LICHT MAUVE

Degeription—Plant midheight (20 to 24 ), midsenson, stems stoul: bolls
indebiscent, ovoid, midsize; septa eflinte: seods bhrown, midsize Lo Turge (5.0
te 7.8 mp) ; Howers brondly fonnelform (o disklorm, large (22 o 26 mm. wide) |
petals “light mawve,” velns reddish vielef, large {17 mm. wide by 12 mm, long),
overtaphing; anthers blae; Blumoents while: style while stigma white, Planis
reslstant to rost and moderately witl-resistant Lul suseeptible Lo pasmo.

Higtary—Light Mauve {C. 1. 579-1) is 1 solection made by he writer in
1527 at University Furm, 8 Paul, Minn, from g samwle of seed obtained from
the Ministry of Agricwlture, 35 Giza, Beypt. This secd was labeled “Bombny,”
hut lhe plants were of typieally Argentine fype, not Indian type. The name
“Light Mavve” wig suggested by the writces, because of the distinel petal color,

Digtribution~CGrown io a Hmiled extent in Texns,

Arcenting Tlvouns

Certain vavieties, oviginating as nafural hybrids or as erosses with
Argentine Hax, are mueh like the Argentine flax in plant and fAower
characiers, exceps that (he bolis ave semidehisvent, Two varvieties
in this group are described.

B—512§

Degeription —Maut midheizhd (18 Lo 30 in.), midsonson to lale, stems stonl;
holls globiose to oveid, slowly semidehiseent, largo: sopta cilinte: seeds brown,
midsize (5.5 o 7.0 nun) o Howers broadly tonnelform, midlnege £2¢ &0 51 mm,
witle} ; petads lighe Dlue, veing viofel, midsize (10 mbn wide by 32 mm. o)
anthers blue; pollen pale Llue:; flamoeasis white: sivie white or {race of hine:
stigma Invender to violer,  Phagals ace vesistant o rast and wilt but susceptibie
to pasing. A high-riclding variely, baving many chinracters eommon to Hhe
Argentineg (ype, B=0128, can b identifivd in flowor by a roee obarneler—ibo
anthers extend somewhat nhove {he stigmu

Hiwtory—B-5128 (€, 1, 9807 wasg seleelod by B, L. Boltoy and (). B, Hegueness
Trom n eross of Golden by Lo made by Bewggesess in %K), The Golden parent
wias selecled from o cregs of mimown hisjory nude by 13, ), Long sone years
earlier, B-R128 was incrensed (vom i solection made in the I =enornion.
Tt wag ineluded in uniform reglonal foslis from 189310 fo 1M1, where i wax ouwl-
staticding in yiekl,  Beed wais ineveassd by The North Dinkota Agricaltaral Expori-
ment Reation nnd released (o farmers in 1093,

Digtrivution —Grown widely in eastern Noelh Dakedn amd {0 some extent in
Mimstesota and South P ode and as o fall-sown crop in sonfhorn Pexns.

WALSH

Deseriplion—~Blang midbheipht (18 to 26 in.}, eurly to widseason, siens stout:
bolls zemidehiscenl, globose, furge; septn cilinte; secds hrown, lurge (7.5 to
.5 mug )  fAowers lpondly fusneiform, nrge (22 1o 28 wun, wide) ; petais large
(22 ., wide by 14 mm. long), flux bilue, viing vislet; anthers hlue; Maments
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white; style white or with a frace of hiue; stigmn lavender. Plants mostiy
immune £o rust and mederately will-resistant,

History—Walsh {C. I 643} is n selection by I, D, Long at the Norlh Dnkota
Agriculturnl Experiment Station. In a leller of day 7, 1931, Mr. Long wrote:
“This variety is the result of & munber of crosses including N, D, R, 52, Argen-
i'ine, a fiber flnx, and & swmple of Guatemaia seed.”  Seed was flest distributed
in 1931 2wl grown connuercially fo some exient in Waish County, N, Dak, The
Inrge seeds cantain & kigh pereenlnge ol oil, bul the yvuriefy Is nof highly produc-
tive under conditions of high temperatures. lu piot tests at Fuepe, N, Dak.,
the average yield of Walsh foy the S-venr peried, 1931-38, wais 1.8 bugheis per
were, as compared with 16,1 bushels for Bison,

Distrittion—Grown widely i Noelh Daketa and dMonlan beenuse of iy
rusk resigtanee,  Also prown in New Zealand,

GoLDEN VARIETIES

A unigue group of fluxes are the so-called Golden varieties. These
have pale-pink pei:nls. vellow anthers, and pale vellow, c¢hamois-yel-
low, motlled, or “mummy-brown™ seeds. The anthers are alwuys
vellow. In vavieties with ver v pale-pink petals the flowers are offen
called white, but they are genetically distinet from the true white-
fiowered varieties. The pml». tint of the petals, usually with distinct
violet veins, can be distinguished in the flower buds about to unfold.
Five vavieties in this group are deseribed.

ITOSETANCADBAD

Peseription—ianis short {12 4o 20 in}, vsnally with fwo or more basal
Branehes, panicle branches long, forming o bushy type of pluaet, stems stoul @
leaves Inrge, widely spuced ; bolls indchiscent, ovoid, large; sopla cilinte; seeds
pale relley |, very large {944 fo 106 myp.) ; flowoess fmielforu, midsize (10 {o IR
. wided ; petals flot, widsize {11 mun, wikhe Dy 13 mm, hong), very pale piak,
veing violet, very distinck; anthers yvellow : filmmenls n Lrasee to one-lhisd violet
hlue ; siyie one-half biue; stigon white, The large seeds eottlain g high pereent-
age of oil but arve ofien low in permination, resuliing in thin stands.

Higtory —5oecd of Hoghnogabad (O 140 was fest oboined in Februaey 1914
Trom Moshungabad, Cenbew) Provinee, indin, through A Fowaed, Dapering Eco-
nowmic Botunist for Indin, Later, in Febroapey 1918, wn identiend variety was
oblained from Lutber Burbank under the name “Hurbaak™ (10 1661, Both
. 1. 40 and O, I 266 appear to be identical with Lutewmn, type 1, described by
Howard and Kiann {£8). Mhe wriler piso has found sveds of thig varieiy in
commereial Indian seed 01 TRI-CL

Digtribution—TFormeely grown under the newe “Horbisk.  Nol grown com-
mercialty in the Uniied Siates ab present, as it 18 veey susceptible o wilg, rast,
and ofhor fux disenases,

Synonpins —Durimak ; Lutewn, fype 1 {18).

BOLLEY GOLDEN

Degeription —Plant short fo midheight (16 §o 28 in), early, usunlly with
two or moye hnsal brawehes, stoms stouf; Hollg indehiseeni, ovoid, o senide-
biscent, globose, midsize; sopln citinde ; sepds vellaw, midsize (5.0 to 7.0 mg):
flowers funnetform, midinrre {20 1o 24 v, wide) ;) polals midsize (30 nan, wide
by 12 mm. long), pale pink, veing Hght violet; anthers light yeliew; filnments
white; style white; stigiwen white. Planis hmmune or resisinat fo rust and
modmatd; registand to wilt BuL very susceplible o pasie (g 35).

History—Toitey Golden (C. I, Gdd) is n selection of urknown hybrid origin,
Seed obtained in 10 from the North Dakota AgricuiLural Experiment Station
ns N, D, 40041,

Diztribntion—Doiley Golden and Viking arve grown to sonme extend in Norih
Dakota, Moatnnm, Scuth Dakets, nnd Cannda ;) and ag a nl-sown crop in sonthoery
Texas urder the nawe “Golden,”

Spynonym.—Li, Golden.
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Ficure 15 ~—Punicle of Bolley Golden.
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Comparisons—Loug Golden (L 10 7353 developed by H, 1Y Lowg, 'ark River,
N. Dak,, is glmilar (o Bolloy Golden,  This waw lirst relensed Lo Tnrmers 1o LG,
and in 1932 somoe 400 acres woere aspoetegd for seed covlifiention by the Neovih
Dakotn Seed Depariinont,

Viking (. L 981) wis seleeled Ly £, W, Florgeness from o eross of Burbaonk
by Bolley Golden, J{ is very similee fo Dolley Ooiden. Seed of Viking was
releaged {0 o farmer who ineveased 3 to 1000 busheds in 1998, Phis soed wik
purelttised by 4 eomunoreind seed copany to Minneapolis, Migo., and distribuled
1o furmers clidefiy o Noeth Drkoba, where 3owes mrown widely for seveeal yeses,
The varioty 18 very suseeplible fo prshu,

Trearr FE° 6 G773 IN, Dol HA221 was sefectod af (e Noeth Dakola siation by
TR Slen aboub 1030, The nape Deoro (8panish for “of pdd" ) wils proposed
by e weiler, 5 was growa in Lhe anifornn regionzt (estg o the North Centreind
States and Canada S TEE (o VM2, and In paesery tests ol Koenedy and Doe-
ville, Tex,, From 1047 fo 1030 To these tesis Doore yickded <Hghtly wore Hhinn
Bidtey CGolden,  fieuro is 2 Lo - inches Giller mid abost 3 days Inber in ripening
than Boliey tolden sod 1ho ssods nee sBehifly <indlor,

Dore wais st zeown ander Teelgntion in Willlnws Couniy, N Dk, nbout
18944, Aliont 808 (o 1,000 pervs word sown o ibe fili of 1949 {0 stthoen Texas
whore somwe ISR feres woere hapvesied o 5,

REBU

Nexeriplion~ Plaat shoel bo widdbelgbt 016 0 24 o, with fwe or more basal
heaoelies, stems stont @ bolls ndehiseont, oveid, midsize ) sepia cillaie; secds e
yallow, midsize 1305 1o 7.2 m s Oowers funnelform, aldsize 120 (o 24 gy
petals browd [T1 mon wigde Dy 12 unn Jong ), everlnpping, pale o Yehi pink,
velns light violel : nathors ighl yetlow: (ilaments white: siyie o (tace o one
tiird blue s sihoan while,  Pipnls rasteresistand sad solgewhal wilt-resistond.
The spods yickd w igh pereendage of ofl af gowd diying qualiiy (lodine No, 181
IR HETR

fhistorp, - Webt (00 1061 i selechian Fronn gt evaxs of R« Burbank, made
by P weiter ot Mandan, N Tk, Do )92s 0 UL Aeoy wsed 65 10 GHEE fnay eriess
andl Baekeross with Bisot $6-80 = Pisong (o peedoes Minerva, o variely of bigh
ofl ol ent,

Histribation.  Nof girown compsreindiy.

LETHBRIDCE GOLDEN

Deseription,  1Mant short o widdbeighi (05 (o 26 ino, wsunliy with (we o
snre Imen) branebos, proicte beaneles midlong, forming o boosd o, stems
stout 1 betls indebisernt, ovoid, bowe: sopia <moclb 3 seeds ehmnoeis yietlinse, ibid-
wize L3 to TO tng o Howees Tuanetlform, Blege 1220 (e 206w, petads large
(11 nom. wide by 14w, g, partiy segeirate, patle pink, veins distinet)y
viodor af base of petels antbees saluion yellow, pollen armage Yeliow 3 Gilanenls
white; styie witite o with fenee of Bloe: stigma whilee Bomewhal viviable in
flowes eharnetors and probably ol genetieniy v, Lodhilaidae telden §s sus-
eeptitde fo will aed abowt 146 pereond of plants, aceording to Floe 1733, is restst-
nid ov imrsnne Ho ekl

Hietopp,  Sveod of Lolhbridge Goldon o6 L2 peeeived i 1903 from The
Dinpinion Bxperimend Shlion, Lethbeidae, Mberta, Canadis, The Thiion
slavion obtaiged the seod feom OO Do Ko, Teihbeidge, who sddained his sewd
frevg o brolher af Conessl, Ponders Cotadd, Mont. Two very Ssimitar siraos
wore oblainm] froen olber sonvees, DPiadioia Goeltlen 4070 1 89 was obiniaed in
1012 fyam 4 0, Hendriekson, Porfland, Overs Willision Goldon (6%, B 253 was
alninest in 1T Trome o forwer nesr Witlision, N Dake The Theee lads wees
simitar. but al! showing saape varindlon g plnnd and Qower ehavnelers,

Distribadion, -Nol grown comnereirdly,

SMOKY COLDN

Peserigtion, - Plial mbdbedghl 18 o 24 i), earty, slemz siowd 1 bolls inde-
Wiseent, ovold, 1o gliphily comidehiseenl, widsize 7 sepb stoooth ;s seeds D §led

* Although elnssiiivaiion drtn weve completod in 4G, additions ] formntion
vopardiag eorlain varielios hie been suppiied when gvailable
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or “Isalelln" coloxr (292, pl. 80, 1941}, wmidsize (5.5 te 7.0) ; Hlowers funnelfor,
Inldsize (18 to 22 mm. wide) ; petals midsize (10 mu wide by 12 nnn. long), pale
plnk, veins violef; authers light yellow; tlamenls white; slyle white, Plants
reslstunt to rust and moderately resistant ta wilt.

History—8moky Golden (. I 716 was seleaied Ly IL Lo Lolley and O, 14,
IMeggeness at the North Dukots Agricultural Bxperiment Stulion frow a eross,
(Golden X N. Ix R.52) % Argentine, made by I3 D Lo in 1518, Iu yleld i is
inferinr tu Bolley Goltden.

Digtribtition.—Grown 1o # Hmited extent in Noell: Dakala,

WinTeER VaRIET1ES

A smuall group of flaxes cun be recognized by their distinet winter
habit when fall-planted in o mild ¢limate. The plants branch freely
Irom the erown, ihe stems are decumbent duri ng the winter period,
and the plants are exceptionally cold-tolerunt. Two varieties, Roman
Winter and Turkey, are described.

At College Station and Kenedy. Tex.. Roman Winter and Turkey
have endured temperatures ax low as 3° T, without injury. The
ecumbent growil is evidently associated chiefly with day length. and
little or not at all with temperature. At Kenedy, the plants are
decumbent during Jong perieds of wann weatlhier from November to
mid-Iebruary. when such vavieties as B-3128. Golden, and Dakota
make their usual upright growth and even blossom in late Januury.
In late February the stems of winter varieties turn upward at or newr
the crown, the stems soon become erect, grow rapidly in height, wnd
by nid-March are in full bloom.

ROMAN WINTER

Degeription —Piant midbeight, beanehing froely from (e erown, midgenson
Lo late, stems small 1o midsize; bolls sembdehiseent, subglobase, small; septa
cilinte ; seads brown, small (4.5 to 4.0 gy 1 flowers Funnelforn, midsize ; petals
Hax Diue, veing violet; unihors Woe: lilsmenis white to one-lhirl blue; siyle
one-tinlf blue, Plenls somewhal vesistant to rust and willt,  Plants of woere or
fess “winter hahif,” spreading or deeumbent when fall-sewn and resistank Lo
cold (1€). Roman Winter grown at Arlington, Vi, during the winter of 193940
wag the only variety Lhat survived (fig. 16).

Higtory—8oed of Rowan Winler (C) I 470) was eblalned from Tainmes in
1028 und grown in 1he clugsilication narseries severnl years,

Distribution—Crown In Maly and southern Germany to @ limited extenl ng
o Tnll-sown erop (24}, not grown commereinily in (he United States,

TURKEY

Deseription~—lunt of dislinet winler hablt, beanching frecly from (he crown,
stems decumhent in early growil, midsize, stout; wolls seinidehiseent, subglobose
La globose, midsize ; sepin cilinte: seeds rown, widsize (4.0 o 6.0 ) ; Howers
Tunnelfornt, midsize ; pelals fiax blue. veing vielet: antbers blue: Slantents nod
style abput one-third blue. Turkey ix exeeptionally cold-tolerant. Tecnuse of
the long growing scuson required, Turkey finx should be planted in November,
It 18 not adapted Lo Jale winter or spring planting.

Sligtary—S8eed of Turkey {1, 862) wus obtained by 1£. T. Westover of fhe
Uiited States Depnriment of Agrieulture from the vieinity of Warneabey, Turkey,
in 17, The seedl wng plunted Tor ghservilion mnd inerense at (e Montung
Apricultural Experiment Sinlion, Rozeman, Mont, nand later released Tor teinl
wt College Siatfon, Tex, I8, 8, MeFadden of the United Stafes Department of
Agricnlture made severu! winter-luedy selections of siimilar type and grew these
for observation and yield {ests, Later, three or four of the higher yieldling sl
hardy strains were bulked under (be nowme Terkey.  This seed was Inerensed Ly
Waller Caxdlwell, Superintendent, Luling Farm Foundation, Luling, Tex, in
194647 and Inter relensed Lo growers in southern Yexas.

Listribution.—Grown In southern Texas os o winter crop.
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Photogriphed June i, 14940,
ABYSSINIAN VARIETIES

The Abyssinian fluxes represent a distinet group. The plants ave
short, much-branched, and the stems line and very leafy. I'wo vatie-
ties, Abyssinian Yelow-sced and Abyssinian Brown, are described,
Both have flax-blue petals. The writer suggests that {he small yellow
seeds of Abyssinian Yellow-seed would be very whtractive and suitable
for the drug trade and possibly also as & substitute for sesume seed
in the baking industry.

ABYSSINIAN YELLOW-SEED

Deseription—Plat short {12 to 20 in.}, mnch-branched, early to midseason,
sles small, Teaves smal) and closely spueed; bolls semidehiscent, subglobose to
globose ; seplu smooth ; seeds clenr yellow, small (4.0 to 5.0ng.), benk prominent ;
tlowers funnelform, midsize; peinls flax blue; nnthees lues filaoents o trace
of blue; style three-fourths violet hlue; stigma pueple.  Plints susceptible to
rust and will,

Higtory—Abyssinian Yellow-seed (. I. 36) was selecied from n mixed lot of
seed ohlained from Addis Abuba, Abyssinin, in 1914, It was grown experiment-
ally for several years awnd was raihier promising os a fsll-sown crop under
frrigntien in Californin, exvept that the seeds shaltered to some extent when
hutrvest was delared.

Distribution—Formerly grown Lo & liwited extent In Californin nnd Texas.

ABYSSINIAN BROWN

Deweripltion.——Yoery similar lo Abyssinian Yellow-seed except thad the seeds are
browt,

History—Abyssinino Brown (G 7, 802) was selected from a lut of wmixed seed
obtoained by L V. Harlan al Addis Avaia, Abyssinig, in 1924,

Digtribution —Grown In Abyssinla us an oilseed crop. Most commercial
sunples are a mixture ol brown and yellow soeds, Abyssinfan Brown is not
Erown 1n the TInited Stutes,
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NorTH AMERICAN SEED-FLAX (LinseEp) VARIETIES

The North American seed-flax vuvieties are grown for seed (linseed)
m the North Centrnl States and Canada. A. few older varicties of
historical importance ; new varieties developed by crossing followed by
intensive selection and testing for disense resistance, yiel crl:, and quality
of oil; and certain white-flowered, brown-seeded varieties of similay
plant type are included in this group.

FRONTIER
(T¥pe Variely)

Desertption.-—Plant midheight (20 to 26 in.}, stews midsiye; bolls semidelis-
vent, subglobese to globose; septa smooth ; seeds brown, small (4.5 to 5.5 gy ;
Nlowers fannelfovm, midsize (15 to 18 mu. wide) ; petals fnx blue; anthers biue;
lnments and siyle white to oue-fourth light blue. TPlante susceplibie to wilt
and rust,

Hirtorg—Trontier {(C. T. 17) (N. Dalk. 1565) wns obtuined by the Agronomy
Department of the North Dakota Agricullural Rxneriment Stafion from a com-
mercinl seed cotpany in 1808, Tt was typienl of the so-culled Russiun, ot com-
moti, seed Hluxes obtuined from fhe Ukraine of southern U, 8. 8. R. durlug the
neriod 1870 to 1900,

Distribution—Iformerly grown extensively on new lands in North Dakela,
South Dakota, and Mantann from 1010 ko 1925, but 1ater replaced by wilt-resistant
varieties.

Comparisons—Clark (7) listed severnd se-called varieties that were very similur
to Frontier in type of plant, yield, and disetse roaction. These include Select
Itusslan {C. 1. 1), Select Rign (C. 1, 2), Damont (G, 1, 4), Stephan (C. 1.5}, and
Reserve (C.L.19). N. D R. 52 (C. L 8) and N. D. It, 78 (C. I. 14), two of H. L,
Lolley's earlier selections, were somewliab resistant to wilt but otherwise were
similar fo Trontier. Bush (C. I. 410) alse belongs fo this group, Bush was
selected in 1920 from g field of eommon flax by Tolin I Schoof, Geltysburg, 8,
Dak., who incereased it and olfered sced tfor snle in 1928, In tests af the Northern
Great Flaing Field Stntion, Mundan, N. Dak,, in 1928, Bush flax was suseeptlble
to wilt and to rust. It was similar to or ideatical willh Frontier. Flaxes of thisg
commnon- or Rossinn-type were grown extensively on new lands in North Dukota,
South Dakotn, and Montana from 1890 to 1920, but now have been largely repluced
by wilt-resistunt, varleties,

NEWLAND

Lescription—Llant midheight (24 to 28 in}, enrly Lo midseason, panicle opedy,
spreading, stems midsize; bolls semidehiseent, subglobose to globose; septn
smootl ; seeds Irown, small (U5 to 5.5 mg) ; Howers Tunnelform, tidsize ; petals
flax blue; anthers blue; flaments irace of bue; style one-third Llue Plants
suseeptible to wilt. but immune o most North Amerienn races of rust as reported
by Flor (14).

Higtary~—Newland (C, I, 188} is n selection from Reserve (€, 1. 19) made by
C. H. Qlark, at the Noviliern Greant Plaiug Fleld Station, Mandan, N, Dak., in
1914, It was grown fo varietal tesis gt the Tudith Basin Ixperiment Stntion,
Moceasin, Mont., Trom 1921 to 1926, where it was ourstauding in yield. Seed was
iberensed and released io farmers by the Montann Agrieulturai Tixperiment
Stution in 1026,

IHatribation —Formerly grown exicusively iu Monlang for severn! years but
finally replaced by Bison. Newlind lns been used ws o parent in bhreeding for
rust resistance.

RENEW

Deseription—Flant midheight (20 to 28 in.), early, panicle branches midlong,
spreading, stems idsize, stout, rarvely lodging; bolls semidebiscent, subglobose
to globose; sepln smooil; seeds dull brown, mldgize (4.5 to G0 ), towers
funneiform, midsize (16 to 20 wm. wlde) ; petals flax blue; anthers blue; fila-
ments white; slyle abont pne-thied light Dlwe. Plants resistant to rust and
moderately registant to wilt but susceplible to pasmo, Henew flnxseed can be
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nsually distingulshed by its duli-brown tone in confenst to the brlghl brown
of sueh varieties as Koto, Bisen, Arvow, and Dakota,

Historp—Renew (C. L 830} is a selection from a eress, Newland X {Iteserve
X Morvye, . T, 112}, The cross was made by I C. Bringmade, Jr,, at the North-
ern Great Plains Pictd Station, Mandan, N, Idak., in 1830, Selections modde in
1034 were grown in friptieate 3-fool vows on wilt-infested soil In 1933. One
of the wilt-resistant selections (row 686) was assigned C. 1. 839 and later named
Renew, In repienal varietal experiments Renew proved to be well adapted to
dry-land conditions in the northern Great IMains,  Seed was jncreased b 1L I,
Sten at the North Dakoln station and released to furmers in 1942,

Digtribttion.—Formerly grown exteusively in western North Dakotr and enst-
ern Montana,

DARKOTA

Deseription—Plant midheight (20 to 23 in), eavly to midseason, stems mid-
size, stout, rarvely lodging; bolls remidehiseent, snbglobuse fo globose; septn
smooth ; geeds bright brown, midsize (5.0 o 6.0 i) 3 Dowers funnelform, mid-
sive; petals flax blue: anthers blne ; filaments white: stvle about one-half violet
blue. Dlabnts resistant tn vast and wilt, Dakola is gemoewhal shorier and
slightly earlier than Avrow, Koo, and Bizou, wwl the sopia of he bolls nre
gimooth instead of cilinte as in Arrow, Kolo, mud 13ison.

History—Dakoln {¢. I 1071} is a selection from a cvoss Reamy X Biseaw,
It has the swine eavly Distory of development 28 Aveow.  Dakota wis increased
from seleetlon P4H-106 grown of Favge in 1941, Tn T942, 3 was grown in
replieated nursery plots ab Bozsman, Mont., Prrgo, N, Dok, and 36 Pawl, Minn,
It was ontstanding in yieldd, The seed wars inerease]d bt Bl Centre, Calil, in
154243, and ak TFargo in 1943 and 1944 In 1945, GO acres zrown ander contract
Iy two farmers in Cass County, N, Iink., produced 1060 hushels of zeed. Thig
foundation seed wus released to growers of eertified seed in North Dakota,
Alanesata, and South Dakota, for growing in JHE6.

Distribntion—Grown extensively in North Dakoln, South Dalkotn, Minnesota,
Kansas, Jowa, and Montanas, and In Canada,

Nole—Soon after its intreduetion in 1449 & new race of vust appeared to which
Thakofn was suseeptible, This rust spread rapidly and did wmuch damage {9
lioids of Dalkota fiax in 1951,

OTTAWA WHITE-FLOWERED
{Type Variety)

Degeription—Plant midbheight (20 o 28 in), slender, early te midseason,
panigle midleng, stemns midsize ; bols reinidebireenl, subglobose ; sepln smooth :
seeds hrown, small to midsive (3.0 (o 4.8 mad ;) flowers fuanelfonn, midsize
{14 &0 17 mm, wide) ; petals white, without eolored veins: anthers and polien
blue; filaments white: style white: stignmn while o lavendew,

Higtory—0Ottawn white-flowered (¢ I 247 (CLAN, 2932} was obinined in
iM3 from the Dominion IExperiment Stafion, Indian Head, Saskatehewan,
Canadn, where the variety hnd been grown for 10 years. The originnl seed
prohably was obiained from the Centrat Bxperimenial Farm at Gtfawa,

Digtribution~—Not grown eommereintly.

Gomparison.—Soveral similar straing of this white-lowered type have been
ohtained from differont sonreee and grown in the classification nurseries. They
Aiflter spmewhat in height, yield, and seed size.  Most or all are susceptible to
wili: and rast, Al are cavly fo midseason in matueity. They differ from the
white-flowered fiber vavieties in being shovter and move produetive in yicid of
seed, Strains of fhis type incinde €, T, 569 from Pakov Provinee amngl ¢ 1. 510
fram Tver Provinee, 11, 8, 8. 1t, Hie zeeds of which were obtained in 1930 from
NI Vavilov; €. T390 ¢N, D, 3L 714) ohiained from T L. Bolley; and C. 1. 711,
obtained in 1931 from the Thyision of Plant Pathalogy and Botany, University
Trnem, 8t Paai, dMinn. In (L 1T Nos. 359 and 711 the bolls have cilinte sepin.

YICTORY

Deseripfion.—Plant midhelzht {I8 to 30 in.}, midseason to late, stems mid-
size, stont, paniele spreading ; holls semidehiscent or neavly indehiscent, globose;
septa smooth {not uniformm) ov cilinie; seceds hrown, large (6.0 fo B0 mg.};
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flowers hroadly fonnelform, midgize (18 (o 22 um. wide) ; petals flat, Iarge,
white without colored veiny; anthers blue; Hlaments white; style white.  Plants
moderately resistant to wilt, highly resistant (o rust, but rather susceptible to
pasmo (i, A7),

Higtory—Victory {C. I. 1043%) wus developed by H. L. Bolley and 0. . Hog-
geness, Division of Botany and Plant Pathology, of the North Linkota Agricultural
Experiment Btation. According to Heggenesy, Victory was selected from g
cross (Cuech X Argentine) X Bmoky Golden. A selection (B-5583), made from
the F. generation, was twcrensed, and in 1940 Bolley gave 15 pounds of seed
tix Fred W, duscha, Enderlin, N. Ik, for trial, Mr. Muscha inereased the
geed, and in 1542 hie planted 12 acres that produced about 2340 bushels of seed.
The outstanding rust resistince of Victory was demousirated in thig field, which
rFielded 20 bushels per acre us compured with an adjoining field of Bison that
wis severely rustod and produzed only 5 hushels an acre. The seed way in-
creased forther by growing n winter crop in southern Texas in 194243, and this
seed was lanted as o summer erop in Novth Dot for the 1943 harvest, The
umae Vietory was suggested by Mr. Muschi.  Vietory tlse was inerensed by
fhe Division of Agronomy of the Novih Dalota station and released o favmers
for growing ag cevtified sewd.  From the crop of 1044, 4,082 acres ware cortified
for geed. Vietovry is fnirly wniforw in type of flower (white petals and hloe
anthers), hut the plants are varinbie in height, maturity, and seed size. The
seed yields o high percentinge of oil of good drying quality,

Distribtion.—Grown extensively in North Dakota and South Dalkati aad ty
gome extent in Minnesata, Montana, aud Cannda,

DIADEM

Hegeription—PLmt miiheight 010 (o 31 Sy, midsenson, panicle braneligs
midlimg, spreading, sivps midsize, siont; bolls semidebiseent, globose; sopin
sinuoth ; seeds hrown, midsize {50 to TO me) 3 fowers Funoelfort, lavge (20
to 24 mm. wide) ; petuls unitormly white, ai, midsize (10 nan, wide by 12
. long) ; anthers hlue; flawents white ; stxle whife ; stigho ivender,  Plants
moderately resistani; fo wilt but suseeptihie to rast.

Higtory—Dindem (C. I 821} (Otinwn N 787) was selected in 1910 from
a crogs Lo Platta X White Flowering I, by Sir € B Saunders, Division of
Agronomy, Central Bxperimential Farem, Oftaws, Canada,

Digtribution—Tormerly grown o sone exlont in Cuteads.

Uomparison—Blane (C, 1, 323) (Ottawa No. G2} Ix similar o and probably
has the snme ovigin s Dindent Flowers stnd geofl of Dianne are gsomewhat
smaller and the plants slightly taller.

JANE

Heseripfion—1ant widheigot (06 o 3 L), earvly, sfems midsize; balls
semidediseont, snbglebogse: sepfa smoothy secds dull rown, stall (4.2 o 5.0
mg ) ; flowers Tunneitorm, small (34 mm, wide) ; petads white; anithers yellow ;
filamenls white; style white, Planis somewhat resistant (o wilt bni susceplible
te rogt. Flowers gimilar (o Qttawa white-lowered hut sialler wich yvollow
unthers,  The anther walls are erenm yellow, the potlen iz lemon te orange
yeliow.,

Figtorg—Tnne (€. 1, 420) was seleeted by AL O, Arny ag an “of-type plant™
in a plot of Chippewn (€, T, 1T8) af University Tacm, St Iaal, Mionno., in 1924,
It waos grown ag row B in the V25 narsery ol Truiversity Furm, and hag Leen
continuer in the classification wursery ag o distinet Hower type, 1t ig sbwilnr
to "Lanunes type 14 {C. 10778} with white petals and yellow nnthers.

Digtritutinon —Nol zrown commercially.

PRIMOST

Deseription—Iant midheight (20 1o 26 In.), carly, papicle hennehes shoer
to mitlong, stems winali foowmidsize  bolls semidehiseont, sulglnbose 10 globose;
geplie eilinte; secds hrown, snull (3.8 to L6 ngs ) s flewers fubnellorm, midsize;
petals flax biae: anthers Dlue s dilamenls el style feace {o one-thirg hiue.
Planis anty slightly resistant io will,

Higtory~Trvimest (0, 1120 (Mion 250 was seloeted by Willer ML Fays ot e
Minnesoln Agricuitnral Bxperiment Stalion, 86 Paul, Miooe, o 1804 IO was
a hlue-flowered plant fonnd in a plet of (her ax, Whife Rlossons Duieh.  Phy
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Ficuree 17.—Pnuivle of Viidkory,
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selection wns reselected und fested in “centgener” plots for § years, und fanlly
inerensed and released to farmers in 31002 under the designation Minnesota 23,
In 1804 the Minnesois station distribnted several hundred bushels to 270 farmers
in Minpesoti. Later it was named “Primost,” a coined nane, probably meaning
“first in imporltance.” Primost was the first variety of {flux to e developed and
nnmed in the Uniled States.

Diatribulion—Grown extensively in Minfiesolz and Soutl: Daketn frean pbounk
1904 to 1030,

N. B.R. 114

Deseription—tant midbeight (20 Lo 28 in.), sparsely beanched, net leafy,
stems midsize; bholls semidehiscent, subgicbose or glohose; sepin eilinte; seeds
brown, small (3.8 to 44 wmg )y lowers fonnelfora, midsize; petals Bax bive:
antiers Dlue; filamenis and styvle white Lo one-half biue, not uniforn:. Plants
of short-fiber type, modeeniely resistnnt 1o wilt but snseepiible to rost

Higtory~—N, 13, K. (North Dnkotn Resistant) 134 (C. 1. 318) was selected by
H. T. Bolley in 1802 from eonuuon X, Afler eontinued bulk reselection for
wilt registance af the North Dakotn station, it was incrensed nudl relenged to one
or wore fnrmers in 1012, N, Do R, 314 was not o high-vielding variety, bt it
wis growi widely because of its superior will resisthnes,

Lhigtribulion—~Grown extensively in North Dakotn, South Dnkota, Minnesots,
and Montain from shout 3915 (¢ 1986, Therenfter N. D, R, 114 was replaced
by Bison, a mueh snperior variety from the standpoint of yield, il content,
uhd wilt resistanece,

LINOTA

Deseription—ulant midbeight (18 fo 26 in.), early, sfems mldsize, spargely
Lrranehed ; bolls semidehiscent, subglobose to mlobose; septn cilinte ) seeds brown,
small (48 te 4.5 mgd: flowers fanneiform, midsize; petnds fiax bilue; authers
blue; fiaments i teace 10 one-half dight bae: style ose-half blue.  Linota is
mederiately resistant to wilt bot suseveptible o rast.

History—uLinotn (L 244) was gelected in 1936 hy . L, Ston ot the Nortls
Dukota Agricnlinral Experimend Station in cooperntion with the United States
Department of Agricaliuve, 11 was vee of several wilt-resisinnt planis selected
from o plot of Prontier (X, Th No, 153), which was damaged by wilt. The
selectlons were fested for yield and will resistunce for 7 yeurs beforve Linotn
{N. D, 264075 was incrensed, named, nnel relensed to farmers in 1995,
The name should not e confuged with Linetn (Spaaish ), o type of small-seedesd
HuaX pgrown i Argenting,

Digtrivution—Grown widely in North Dakota from 1928 to 1945 und in
Kansng from about 1936 o 1945,

BUDA

Deseription—Iant midbeight {23 (0 26 i), midsesgon, stems idsize, stout,
branched, leafy, panicie midlong, somewlme spvending and lenfy; Dolls setoi-
dehiseent, subglnbose o globuse; sepin ellinle ) seeds heown, small (3.8 te 5.0
g}, relatively long, merrow, and beaked ) Sowers funnelforsn, widsize; petals
flax blue; anthers biue; HSlaments ove-ihied bive; style Lwo-thirds biue. Plants
resistant to wilt and somewhat vesistinl to rust wnder field conditions.

Higtorg—Buada (1 326G (N. DLW, 1181 was developed by H. L. Boliey by
continned selection of will-resistant plands from n snmple of yeed (P, 1. 10018)
purchaseld by Doliey from o junk desiter in iadapesy, Humpgary, in 1903, Selee-
tions woere mude el yerr foosn 1O o 1914 ab rhe North Dailkola station, Ten
bounds of seed wag tieaed wvee to T B Stor i Bhe spving of 3922 for plot 72,
jolley roleased 2 bushicd: of seed 10 vach of cight farmers in Norgh Dakotn for
planting in 1824, a3t secosn] distrtburion of 2 (e 4 bushels was nde Lo six
additionsl growers In 10925, he name is laken {rom the city of Bada {or
Budnpest j, the source of the original seeil,

Distribution—Grown rather extensively in North Dakeln, Scuth Pakotg, and
Minnesota from G285 {0 10, nnd still grown to some extent Decnuse of its
mederate rust resisfance.

REDWING

Deseription—Plnt midheight (18 o 32 0}, ensdy, stems slrong, rareiy ladg-
ing; balls semidehiscent, subgiobose : septn eilinte : seeds hrown., widsize (4.3 te
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5.8 mg.) ; flowers tunnelform, widsize; petals light blue; veins violel; aukhers
blue; filkments white; style about one-fourth light blue. Phunls moderntely
resistnnt Lo wilt but suseeptible to rust.

Hislory~—Redwing (L, L 320) was developed through conperstive fax-breeding
Investigations of the Division of Agronomy wud Plaut Pathology al the Uni-
versity of Minnesota. The oviginal seed I, I 10006 {Minn. 91) was introduccd
from Liurope by H. L, Dolley in 1908 and grown al University Farm, St Paul,
Minn,, Trom 04 10 1915, Bulk selections of wilt-resisiant plants were made in
1934 and 2913 und individual planr seleetions worve mnde in 1916, From one of
these lines (Minn, 93-1) 3L D, Barker (4} made some 30 plant selections ie
1A% The fese seed veleased was not uniform Inr petnl coley and reseleccions
woere mdde by AL CUArny, Finlly, in 1028, pute sevd was released 1o formers
threngh the Minnesyw Crap Luprovetnent Associition.

Distrivution—Grown chiefly in Minnegota and Seuth Dakoin, nud hecnuse of
ite anrty maturity grown to some extent in Alberta amd Saslalehowin in Canadi,

BIWING

Deseripiion--1'hunt widheizh! (20 1o 25 i) daller than Raglwing), miltlsonson,
sleths nlidsize, pnuicle midlong, spreading : bolls semidehiseent, subglobose ; sepln
ciligle 1 seeds hrown, midsize GR3 16 G5 ) 3 Nowers funnelform, wmidsize (15
to 18 nun, wide) ; petals light bive; anthers bl filaments o traee of light hlue;
style a tracee of Mue, Plants meotlerniely vesistant to wile but suseeptibie (o
rust,

dfigtorg—2wing (O LT was develaped by A, CLArny From i eross of Bison
by Redwing made in 1920 ot University Farny, 8t Paul, Minn, e objeet was
ty conbine 1he high ofl content of Disen with the hetter deying quality (high
ioding number) of Redwing  After extonsive (vsting of some 40 seloctions from
This erogs, 2 Hoes—Bhwing (00 1 917) ol Redson (00 L H70)—were inerensed,
mangd, and releasetl to growoers,  In TH1 Biwing wag roloased to o few growers,
wnd i 3842 small Jats of seed (L to 30 boshels) were istributed e some 370
growers of covtifing seor in Minnesota.

Distritngtion,—Grown extousively i Minnesota and fo soe exient in Town
and South Dakotn,

SIEYENNTE

Degeription—"EHoL midheight (20 o 26 in), early, stems midsize, pasicle
hranches lenfy: holls semidehiseent, subglobose; sepin ciliute; seeds brown,
midsize (4o to G0 me) ; flowers Cunnelform, midsize ; petals ax blue; anecs
tlue; filnments one-kalf Hght blue ; siyle one-hall blue, 1'hats highly resistant o
will and rust,

History.—Sheyonne (C0 1, 10734 wus selecled by FI H. or af the Novth
Iakota Agriculiural Experitient ¥tadion Crom g eross of Otlawn 770005 Budi.
The lirst inerease of seed (250 powsds) ways grown af I3 Centro, Calil,, during
e winfier of BH2-43 Deetuse of the urgent noed Cor o rust-rosistaut varjety,
this towndation seed was inerensed rapidly in North Dnkolid, Seven aeres webe
Hrown in 1947, Sihaeres in T4, 985 neres in D045, and abouf 15,000 geres in 1946,
The name Bheyenne comes Drom the viver of that mame thog meandery through
ragtern Novih Dnkola,

Listeitnction—=Grown widely in Xarllt Dakota and fo some extent in Santh
Dakotn and Canndn,

ARROW

Beseription~lant midheight (24 1o 30 in.) readler than Sheyveune), migd-
season, stems nidsize, stout, punicle midlong, sprewding; bolls semideliscent,
subglobose lo globouse; sepin eilinte; seeds hrown, midsize (5.3 to 7.0 me s
flowers funnelforni ; petils flus blae s anthers Dlae; Hlaments whire; siyle o Lraee
of hlwe, Plants resistand boo wilf angd ruse,

History—Avrow ({0 1L 2070)) (reg, 5) 7 wag developed in cooperative flax
breeding reseureh hetween (e Tnited States Dopnretment of Agrientture and
the Montana, Minnesota, and North Dhakota Agricultweal Bxperiment Stikions.

TRe, refers (0 number regisired through o eonperstive agrecmeont hplween
the Burenn of Tlant Indastry, Soils, nnd agriculturnl Fogineering, and the
Amerienn Socjety of Agronowy,
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Three oulstunding varietles were selected from o eross of Renew by Bison
mude by the writer at Bozemat, Mont., in 1038, The F: generition was grown
itf I3l Centro, Calif, during the winter of 1938-39. Numerous selections for
wilt nmd rust resistunce were nuule in the F: generntion af $t. Paul, Minn,,
and Parge, N Dok, in 1940. These were grown in §-foot rows at Fargo in
1941, One of these {ID41-G2) was assigned G0 1. No.o 1070 and inerensed
rapidly by growing two crops ench vear at 181 Centro und at Bozeman, In
1943, 18,000 pounts of certified foundation seed wus grown by B, A, Black,
Gallutln Gatewny, Mont., Phis seed was distribnied o growers of certified
seed In Montnna i 1944,

Distribidion.—CGeown widely in Montana and (o some extent in Novth Dakota
and Cnunda.

REDSON

Degeription —Plant midheight (20 to 26 inY, oarly, sfoms inidsize, stout,
ereet, rurely lodging: bolls sanldehlseent, gsubglobose (o globose: septn eilinte;
seeds brow, midsize (4.8 to G2 mg) s fowers funsetferm, nidsize ; pelals deep
Aix blue ; nnthers Dloe; tiinmenis one-half bine; siyie threee-fearths blue, Pinds
highly resigtant to wilt but maore or Jess susceptible Lo rust,

Higtory—Redszon (¢, I 970; (reg. 2) (£ was selected Promm o eross of Bison
by Redwing made by AL G Arny in 1920 ot the Minnesota Agriculturnl Exporiment
Station. T'he enrly history of seleetion wias the smne ng that of Biwing, In
the regional varietal tests ¢arvied an by the State experiment stniions in co-
operation wiith the Division of Ceread Crops and Disenses, Redson wis high
in vield (184 bushels} af dadison, Wis, for the Gryear period 193-di. ‘I'he
seed wias inereased in 1042 Dy the Wiseousin Agricultuenl Bxperinent Siation,
nnd in VHE, 300 acres were grown a& covtitied seed.

Lristribution —Grown chiefly in Wisconsin.

RISON

Deseriptivi—-1Mant niidbeigsht 22 (0 30 i, {indler fhan Redsond, midsenson,
stems midsize, stond, rurely lodging, punicle widlong; hwlls semidehiscent, sub-
globose to globose ; septa ollinte; seeds rown, midsize (5.5 1o 7.0 ) 5 Nowers
fannelforms, midsize; petals deep (nx blue; anthers Bue; filuenis abouf oure-
third bue; styTe one-third e, Tlanls exceptionally resistant to wilt hul sus-
ceptible Lo rust.  Phe seeds yield o high pereentage of oil, but the oil is velotively
TIow In iedine numboer.

HHistorp—Tisom {0 10080 was selecled by H. L, Bolley at the Novtlh Dakoln
Apricutinra] Bxperiment Station Lrom eommereind seed obtained from Luenedie
undd Co., Ghent, Belgium, in 1911, Seleetions were made of survivims plants on
plof 30, wilt-dnfested soil, Brom 1911 to 1935 In 1917 the progeny of 1 plant
seteetod in 1815 proved fo he exeeplionally will-rosistant,  In this row (243), 112
Mants emersed. ALl survived and were harvested. f'his seleclion was nol
srown agaln until 1022, when 6 rows were planted,  Thege were uniform and
exceplioplly wilt-resistani,  The seeld was finally inevoased, and in 199G, 6
acres prown by M, | Tandsetfer produced 80 bushels of seed. In 1929 abhont:
28,000 neres were grown, nmd by 29030 it was estimated that 1,703,000 neres were
prown in the North Cenivad States and Canndi, Bisonr hag beon nsged widely in
hreeding for wilt vesistanece,

Drigtribution—Crown oxtensively in North Dakota, Montam, South Dakotn,
Alinnesots, Towa, and Connda Lrom 1930 to 143, Sinee 1948 ik has heen replaced
generally by new eoslb-resistant varvieties.

KOTD

Degeription--Phnd midbeight (22 6o 20 300 (taller than Tedson), midseason ;
holls semldehiscent, subglobose or globose; sepla cilinte; seeds brown, midsize
{4.8 to 6.2 mg.): flowers Lunnelform, midsize; petals deep flax hlue: nuthors
Hue; filaments white ar willl traee of hlue: siyvle one-half Hloe. Plinsg highiy
registant lo wilt hut suscepiible fo one or more rnees of rosi.

Higtorg—Koto (C, T. 842) (reg, 7) was selecled frem n cross {Reserve X
Morye) X Bisen, mudde by J. O, Brinsnude, Jr., ot the Northert Grent Pinins
Tield Ststlon, Mandan, N, Duk, in 193, Seleclions were grown in Eripliente
rows en will-infested soll in 1085, One of those was assirmed ¢ I No. 842 und
lnter numed Koto, Affor exiensive (esting ab several stations, Koto was in-
erettzeldl by (he Novth Dakoln Apvieslenrnl Experiment Station, and in 1942 it
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wad relensed to growers of ecertified seed in Novih Dukola, South Dakeln, and
Minnegsotn., In the enrlier tests, Koto wis detiniteiy rvesistant to rast bul not
immiune from it; later, it appeared thnt the rust fo which Kole is susceptibie
incrensed in prevalenee and sprend in Lhe tercitory where Koto is prown.

Digtriticn—Grown oxXbensively o Narfh Dakotn, Minnesoty, and Bouth
Dnkota,

NOVELTY

Deseription—lang midbeight (20 (o 93 in ), widsensen io nle, stems midsize,
stout, lenfy; bolls semidehiseont, #loboxse ; sopla eilinte : sevds “elnnaion heown™
with tawny Lip, midsize (5.0 lo G5 me) 2 lowers Tunpelform, midsize  pelals flax
bhine; anthers hine: Skments white; style while,  Plantx saseeprible w o with hat
somew hat resistant to rast,

History—Novelty (00 L1463 wis a phitat geleetion fromw Novo Hossisic, madde by
C. B, Suunders af the Central Experimental Farm, Otlawn, Caandin The seed
was ineressed and growy of Canadiag experimental stafious ax enrly as U0,
The orviginal vaviely, Novoe Lossisk (€0 L 27), was abinined by fhe Olinwa
Experiment &ation from e Bussian Dlaek Seic poct of Novorossizi,

Rigteibetion~i"ormorly grown o seme oxtest in Canadas,

Camparison-~ Wher vivietias of thig type inelunde Nove Nossisk o0, 1, 27,
Billings (¢, L1840, and Crown £ T, 337, (LANL 2109,

ROYAL

Deseription —Mant midbeigit (26 {0 28 i), inddseason Lo eie, glows middize,
stont, Jeify ; bolls semidehiscent, E.flﬂll(hl" sopha eilinte | seeds Meintaman brown™
with tnwny tip, midsize {40 o GO mg o Bowers brpadiy fannelform (8 Lo 20
ik wide) ; petals light hiuo s hlnr-: fitunenis while: siyle white or will
a trace of pale bive., 'lonis r(*s:i:«-l':m: to most Novth dmerician races of rost and
moderately resisinnt fo wilt, Roal is suiisfuclory in xiehi of ofl, It the of is
lpw in iodine mambor,

Fistorp—Royal (. T.828) TCVAN, 32667 orviginabed ae i plant selection from
Cyrown (C, 15271 (CAN 2169 made of Hie Universiiy of Ruskatehowan, Sasia-
foon, Soskatehewns, Cunngha, by J, 3, Flureinglon o 19250 [ was selivled for
its wilt resisinnce, Ifs origin pprebnaBly Lenees bael by seleetions (o Xove Rossisk
as fnllows: Nova Rossisk—aNovelly—Orown—=Royal,  To piawl and seed ehar-
aeters Rowpal i= stmilay fo Crown and Noveliy. 7L was relepsed fo Dirmoers in
Saskalehewan in 1088,

Digtribption, Crown exlensively in Saskaleliewsn, Albeida, and Maniioba,
Ctunnda, and ip fhe States of Norih Dakola, Montania, i Sonth Tmikotn, Afber
the flax rust epidemic of VHL, soversd howsnd blishels of Rognd #axzesd wore
imporied aod prowi 3 North Dakefiu, Sauth Takofi, and Madann.

MENERVA

Peseriplion. -DManat midheight 122 0o 88 jnu o, msidsen=on to late, stems idsize,
panicle branches midiong, spreading to Teom o hroad panicle; bells semidehiseens
or nearly indehiseent, plobose: sepla gilinte; sceds rellow, wmidsize (5.0 Lo G0
mg.) ; Howers fonnelfornn mridsize; pelids biwish violel; anthers bloe; polien
Mmast cotorless ;) fibunests {wo-thirds viclet hiue: siyle one-thivd blne ;) stimnen
purple,  Planis mederniely resistant Lo wiit and rust,  The yellow seeds yield
a high percontnge of oil of kigh jodine numiber, Minerva can he identified
rendily by its unusual esnbination of yellow seed and bluish-violet petais,

Tistory~—Minerva {0 T 1085 was developidl by A, C. Avay af the Mianesoia
Agricultural Bxperimon! Blation Tram a eross of Bison by Rebu (0. 1. G447 baek-
erassed to Bizon fonr times. e original erosg wis ade in 132 Numerouas
selections made from Che Laekerosses indicibe thad the high ¢l content and bigh
iodine namiber of the il npparently was dinked with (he eloe for yoltlow sead,
PBinally the seed of nine uniform nnd stmilar seteetions wis combined in 1042 far
Lesting and inerense.

Digtribgtion—CGrown chitefly in sorthwesiorn Minnogols,

Finer Frax Varigries

Tu yield of seed most fiber varieties ave inferior to the belier seed-
flax varietics. In the classificaiion nurseries grown under irrigation
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at Bozeman, Mont., from 1926 to 1940, the seed yield of fiber varieties
ranged from 50 to 80 percent of the yield of such varieties us Redwing
and Bison. Cirrus (C. I 727), grown in the uniform 1'egi0mﬁ
nurseries af 19 stations in 1941, averaged 9.4 bushels per acre as com-
pared with 15.6 for Redwing and 16.0 hushels for Bison.

SAGINAW
{'Cype Varidiyy

Deseription—Plunt talt (30 to 38 in), enely to midsenson, stetns i isize,
retatively stoul, panicle midlotny fo leng, spreading: holls sewmideliscentl, sub-
rlobose; septn cilinte; geeds hrown, smaell (47 te 5.0 mg.) ; flowers Eannelform,
midsize {14 Lo 146 i, wide) ) petals small (8 mm. widde by 71 mm. long), #lax
blue with violel veins; anthiers blue; poilen pale to lght blue: lamenis one-
third light blue: styie two-thirds Bue.  Pluiis moderately resistang (6 will bul
suseeptible to rousl.

History~—Baginaw (C. 1. 207) (1.2 1005) was developed Dy the then Division
of Fiber Investigations, Burenru of Plant Indnstry, Uniled States Depavbment of
Agrienltore, in cooperntion with the Michigun Apricwliural Experiment Station.
The improvement of fiboy fux wus begun in 1909 when A, B Mayiand made
hundreds of plant selections from lields of Mue-biossom Duotenr tnx in Sanilpe
County, Mich, The work of testing wns continued by L. V, Crandal (1910-32) ;
P, Q. Miles {19M3-17) ; and R. L, Davis (1917-20). Finally, selection No. 1905
was cliosen on the basis of vield and wilt resislanee for inerense. ¥E wng nunied
“Saginaw,” and seed was rejensed Lo dax growers in Michigan in 1920,

Digtributivn—Grown widely in Michigsn and fo seme exlent in (vegon ung
in Cannda from nbount 1820 to 1935, A similar varviety, F. I. 3, was grown to u
Iimited extent in Miehignn gfter its velense 1n 1L,

Oomparisons~=Tweo olher varieties of similar type (Bac-lowered, [he bells
with cilinte septa) were developed in the sumo experimenis. Peeriess () L.
693) was selecled from Saginaw and B 103 (0. 1, ¢84) was selected from Riga
(commercial seed shipped {rom the port of Rigt in Latvin). HBoth varietles wore
selected by R. L. Davig and tested for soveral yeurs by i, I Robinson, BT, 8
was released (¢ growers in 1931, As compurod with Suginaw, Peorless nned 0. 1. 3
have somewhnt smalicr steins, shorler prnieles, and slightly smaller seeds. The
three varicties, however, enn o scarcely distingnisied,

J. W. 5.

Degeription—PFlant tall (30 (o 40 in.), eavly Lo idseason, stems amnll Lo mid-
size, prnicle midlong o long: Lulls semideliscent, subglobose: sopta smooth;
seeds brown, sinndl {35 Lo 4.3 nyn) ) lowers fuanellorne, midsize (12 {o 15 mm,
wide) 1 pelals Nax Dlae; anthers blue; filnments about one-half Yght blue; siyie
two-thirds blne.  Plants soinewhnt resislant to wilt but suseeptible to rust.

History—T. W, & (0, L 388Y (. 1. 735601 was seleeted during the period
IM1-15 by J. Vargss Byve, Direclor of the Lines Tnduslry Resenreh Association,
County Antrim, Ircinnd, The sjome “J. W, 87 was given in honor of Jokn W,
Stewnrt, n prosninent flax grower and spongor of the Linen Resenreh Assoeintion.
Seed (P, I 73500} was introducod by the Division of Fiber Crops of the United
Stntes Department of Agriculiure hr 1927,

Digtribulion—Grown 1n Blates of Michigan and Oregon nnd in Canada, Ire-
lnnd, and Scetland, The prepagniion of seed of J. W, 8 for planting in Grent
Britaln and Ireiand wns enrried on extensively in Canada, and in 1931 aboud
150 tons of seed were avnilable for expori.

Comparigons,—The Finen Industry Resenrveh Associntion has {developed by
selegtion several se-cilied varieties that are s0 similny in pinnt, flower. nnd
seed characters that they cannol be distinguished with certainly from J. W, &,
They differ perhnps In yield and quidity of fiber, bt ther ean hardiy be dis-
tinguished by norphologica! charnefors. These inelude TDioneer {Liral 1)
€C. L 728} ; Beatnll (Lirn)l 2) (% 1, 7240 ; Monnrelr (Lavnl 5) (1 725) ; Grown
(Liral 4) {G. . 726} ; amd Gessnmer (. I 728),  Other similay varieties grown
in the classifieation mursevies inelude Amevicien Ber (Ming, 106) (C. 1. 165);

' I". L=Flber Investigalions,
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Drlgonets (¢, T8 and Musshin seletions iy Al latasen 00 T, 628 nwd 6300,
Bateson (O, 108730 ditfers from 0, W, %,in beiug tiller and the seeds 2omoewloe
swller. A hayve common Ans-hlue Gowers with Hoe anthers, fhe filaments
and sixle ymrtly Bloe, soid sl brown soeds. ‘e holls are soenidebiseent, sul-
slvlioge, andd the sepia smooil,

CIRRI:S

Deseription-—tlant tdl 30 to 25 Dy, vie[y boo midseason, stems sunll Lo
midgize, pnicle midlong: holls semideniseent, sulgglobose Septil ool seeds
browin stmll LG W LG megn s flowers fannedfarn, midsize s petals (nx blue;
anthers Blues faments onp-tied light Blue; siyle twe-thicd: Hhee,  Dlanls
somewhal resistant to wilt but susceplilifo to rast, Cierus is gimilae to 0, W, 8,
tf the sbems wre somoewhat liner.

Historg—-Cirrus 000 1727 was develuped Dy (e Minigivye af Ageieuiiuree,
Government o northern Leeliuel, Stormoni, Belfst, Couaty Audvim, Treland,
lis arigin is nol known o the wreiter, Noed was peloased in 10,

Bistrildion--Grawn I Orogou ol o Canada feom abowl W53 1o 1940, gen-
ey renbebpe J0WOR g din Pora, Soath Aerie

Ny i ~Srormont Cirrus,

PINNAGLE

Ldespeiplion, - Pland tall (30 1o 85 ings, earty do midseason, stems midsine,
panicle midlong; hols sewidehiscont, subglobinse ;s sopts oilinie: sepds hrown,
snell CULS to S gy f tlowers fangeltoran abdgize o4 o 16 o, whto) et s
Beond, fiare witite, without coloretl veitns: anthers blnes Hhients whife: siylo
white ; grigmi white o lnvender,  Plants resistant to wilt I suseepible to rpst,
Pinnele has owalerni oy sUIT stes and b= resisiom Lo lodgime, but i Ber is
2§ Lo le of pone quality,

Higtorg - -inaele (0O, 1, G023 was seloclad by B, I Bobinson in o, in
eoopera tion with e Culied Buafes Trgeertaent of Agrieabiuee mnd the Michigan
Apricutiuenl Expeviment Statfons W owas fownl in g pl of  Tioesdlowered
Saginaw, probaldy ns on pixiuree. The sped waos Dreesasod, nmd b T8 0 wae
relegsed for it planings i Mickign,

fristrtbction, Pomgerly grawn oo ited oxteal o Miehizuor

Camrpeeisoprs. Tinnes Cammon White 000 1 7761 1= siwilat (o Pionaehe,
the phuks being somewlan <horter and e soeds <lightly spaller, Ofher Hues
grown in the elassifienlion naeseries Snelade ) 1420, Minue 25 110, and O, 1, 48
eRaviiaw Whitero Al are stsilaoe in havinge sl seidebizeent, sulzlobose,
Bolls with eilinge sepla,

CONCURRENT

Drseviption Pland 801 20 to 25 i, anddseasons to litte, stemis mids=ise, joinicels
shorl lo midiong s bolls semidehizesnt, sulsglobose, suall ;) sepla staobh s soeds
Irown, sttt Gs to 5.0 e Gowers Mminelfarom, iddsize 4 to W, wide! -
pelads white s anthers Dlues filnments white; <(vle white, Planle suseeptible (o
rusr and will, Iml under Tavorable sonditiens relatively hisgh g xeed proglaed ion,

Historye -UConearromt 007, 1 S0 was devedaped by JL 0 Doest, £oanel) for
Plant Breeding Lecowarden, Nethorlontds, by stlection of o puee line from
Che while-liowered fiher flax, whivh had Loen grown in Friesland Provines [or
ucenfury,  Aceording o Tanooes GRD gie o more white-lowored plinis wore
found by a Fyeieslund former shont the e 18148 in o Seld of Wue-tlowered flax
of Lipssian ariging The white-Howieal (o was mereszog by o Frieslond band-
Blder s growsn generally in that peovicee Tor 0 hupdred dopes or movs, D,
Drovst made numerous puresiine seleetions In e voars 1020 220 Coneareent wiis
one of these, 10 owas refonsod oo alior 1926, The weiter abtnined soed (0, T,
80Ty from 15 o Algrae o seed dealer of Bens, Xetherlands, i 18435,

Distribwt - --Grown in The Stae of Orcegon, e Dontinton of Conagda, ol
{the Nethertangs,

Coprprrisais, Norst F-G 00, T 800 and Doest T 13 e, T 708, (s soedd
otbeebned eern 1O Mgrw, gre simibe to Coneareent in bolt, Hower, nod plant
rinteneters,  rorest 10138 has slighttly <tamller seods than hoxe of Counenrront.

Other snmiples of white-tlewered liber (lax have oon geow i the elasstiendion
nyrserics under The nitme of whilesllowering Friestaanl (0O 10 363 nud Whitke
Biogzom Tlalelr 10, 1, 216G, These bhave nol Lee grewn o direel IR rison
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with Goncurrent, bub vecords indleate Uhat they were somewhat shorier ang
enviier n wnturity. Phey wers gimlinr 0 Qower and boll churncters—tie holis
semidehiscent, snbglobuse, the septn simoolh.

Nagrow-PeraLen VARIETIES
{Linam ngiludissimum group yhyusiipeiaium )

The geoup angustipelelwm includes n wide range of varielies, afl
characterized by white, narrow. involute petals and yellow anihers;
the narvow widely separate petals forming a so-called star-shaped
Hower. The seeds are grecush yellow, pale vellow, or brown, and
range from small fo targe.  Tammes (45) deseribes two types diffor-
ing in color of geeds. Twmmes, type 11 (€L 1 775) has greenish-
yellow seeds, the color mafching “ecru-olive™ of Ridgway (29, pl. 30),
whereas type 12 (C. L 776) has brown seeds.  Album, type 19, is 2
short, stoul plant with lurge brown seeds.  In all variefies in this
group the flaments, styles, and stigmas are while and the hypocotyls
of the seedlings are white: fhal is, not colored with anthoeyanin,

TAMMES CRIMPED-WIHTE
frype Variely)

Deseription—2nnl midbeighl (20 to 28 ind, stems midsiae; bolis semd-
dehiseent, subglobose ; sepia smootl ; seeds “ecrt-olive™ {(groenish yollow), smali
(4.0 to 5.0 mgd 0 fowers sieadl, siar-shoped, the pednls Geing widely seprraie;
pelais white without eoloted velng, narvow {1 o, wide), the margins fnvolule
weoerimped ) wnthers yellow : Blamenis white: style white,  Plaats suseoptible
Loowilt and rast,

Higtory—"The ovigin of Pummes erimped-white (C0 F, 7751 ig pot known Lo
the writer.  Beed was obinined Trom Tine Funmes, Uoiveesity of @roningen,
Netherlunds, who used the variely in her genotic studies of fiax.

Listribntion—Not grows conunereinlly,

Com purisons—Stmilny varieties, inelading (4w Olive B o6 5 325 and
Oftawa 820 (0 (C L3013, were olfnined from T L Newias, Contral By peri-
iesdal Fayi, Oblaowst, O,

QT TAWA 7708

Deseription.- - Mand midbeigh! (20 10 25 D, widsearson 10 fa e, stoms midsize,
staul, Jenly ) hoils sewddebiscend or bearly ndebiscent. globose ] sepla smosih !
seeds pude yeliow, midsize (30 1o 4.0 mgeg 3 Howers idsize, star-shnped ; peebads
white, nrrow (GG pin. wided, Involube: anthers yollow ;) silaments white; siyvie
wlitte, U3 cool days Lhe pelnds of the apetting buds often cling (ogether, forming
# hooded or pewr-shuped fower,  Phiats innoone to Norrh Améerieas roong of
rust angd moderniely resistant Lo wili.

Historyg—tinwn 7708 (0% B 3555 wak developed by 8ir ¢, B, Suunders, Con-
tral Experiment Parts, Ottown, Cunnds, Trom o cross of Argentiee lax, La
Plutn A, by Odllnwa 8280 {0, 30 3900 Phe eross was nuuale in 1910, Otinwn
TTOB lhas been usced oxtendively in brooding becinse of ifs fust resistioee nnd
high il contest,

Fiigtribution—Crown fo o Hmdtod exiond s Cuenndd and used oxtensively in
breediug Tor vost resistiaee and deyingg quality of ol fn the United Stales and
Canadu,

TALMUNE

Degeription=—Phaul Wb (26 fo 48 Bn. midsenson fo lale, sfoms Inepe, stonl,
refalively Tree from ledging, piniele braoches long: bolls semnicfohisecnd, suke
ghobose ;s sepla sidoth; seeds yellow, sl (L0 w0 3.2 nige ) 1 Howers sioall, star-
shupid; potads white, mtrvow, Involute : anilers yeltow; Ahosenis white; styie
white, Plusis reslstont to rust aud modernlely sesistasnt to wilt,  1n beight of
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Bpene 18, ~Pavivle of Atbsn, 1ype 10
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plant, Talmune may be clussed as a fiber type, but it is reported te yield o
relatively coarse fiber that often is foo lony for etonomical use in spinning.

Higtorp—Tmmune [ I 687) is n hybrid variely developed af University
Farm, St Paul, Miun, from a cross between Ottawan 77013 and Saginaw, a tall
fiber finx. The cross wis made Ly A W, Heury, und selections were made by
Henry and H. A, Dodenhiser in 1924, OQna of the selecijons (C. I G&T) svas
grown by the writer In hig elassilfentlon nurseries for severill Years, and in 1943
A, Aroy nomed it Tmimune”

Digtribation.—Xaot grown eomnereially.

CRYSTAL

Drgeription,—Plant wmidheight 124 te 830 To,), midseason to late, stewms wmid-
gize, panicle branehes infdlong, erect, ferming o ralther close panicle ; bolls seni-
delbiscent, snbglobose o glohose; septa cilfate; seeds vellow, widsize (5.0 to
6.8 g ) fowers star-shaped. midstze; petaly white, weeow, involute ; anthers
yellow; filaments white; siyle white. Crystal i highly resistant to rost und
inederately resistant (o wilt and pnsmo,

Histarg—Crysta) (00 100825 was developed by Al U0 Arny, University Farny,
st Il Mino, from g eress between Bisen aud Otawn 7701 The eross was
wade by Arny in 1930, and hundreds of selections woere mgde and tesied for
vield and disease resistanee befors Crysinl was finally selected for increase.
Beed wig released Lo fuemers n 1644,

Digtributipn—CGrown in Minnesoln and Lo #gwe exient in Souch Dakola and
Novth IDakorn.

ALBUM, TYPE 13

Degeripfion~-Plaut short (10 to 13 inl. branched, sicims stouat, paadcle spreagd-
jng; bolls indeligeenl, ovoid, large; sepun ciliaie; seeds brown, large (7.5 to
U0 ) 3 foewers siall funnelfornl, str-staped 1 petals white withont veins, nar-
row {4 m, wide by 11 mm. leng ), purging jnvolute ; anthers cregm yellow, polien
piele yellow; filaments white; sryle white: stizma white olig 18).

Higtory—Albwmn, (ype 18, iz g distine? variely, quite differeat from other iypes
segreguted by Howard and Khan (SR

DHgtribulion~Not grown compmereialiy but uged 10 penelic studies,

Comparisons.—In a cross of Al 2 Pwoomes erimped-white with brown seeds
(¢ L 776) the wrirer found the two varicties to he of the fume genetie cumposi-
tion for type of flower [petals and anthers) and Lor seed color.  Inother eross,
Al ¥ Bison, ibe writer obinived dwarf plants in Fuothe plails being much
shorter than ADnna, the shorter parent.  Regregadion oeenrsed in ¥ buc the
exnet ridiox were nod determined.
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PREFACE

In nearly every irrigated project of the
West some lands have become waterlogged
or affected in some degree by accumulations
of harmful salts. This has impaired such
lands for crop production or destroyed them
for practical farm use. Drainage problems
have gradually become more acute as the
agricultural wvalleys and basins have been
developed. Extensive and expensive drain-
age systems have become necessary to remove
excess water and salt from the soil. Many
of these systems have not functioned prop-
erly because of improper design and installa-
tion. DMuch of the diffienlty is due to failure
to obtain adequate information on drainage
conditions prior to installation, or to lack of
information on the technical requirements
which must be met for successful drainage.

As part of the research program of the
Soil Couservation Service on irrigation,
studies on the drainage of irrigated land have
been undertaken to develop methods of ob-
taining and evaluating the information
needed for the development of sound engi-
neering practices in the design of drainage
systems; methods of drainage; layout, depth
and spacing of drains; and types of strue-
tures. Research work has been conducted
in several of the major irrigated valleys
whetre drainage is neecessary if agricultural
production is to continue, The material on
drainage-investigation methods presented in
this bulletin is based largely on studies made
over a period of years in Imperial and San
Fernando Valieys in California. It is ap-
piicable generally to other parts of the West
;vhere drainage of irrigated land is a prob-
em.
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